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APPENDIX  A 
SELECT  DEFINITIONS 


ACIDS:  Chemical  compounds  that  yield  hydrogen  ions  in  an  aqueous  solution. 

ACIDIC:  Refers  to  water  having  a  pH  value  less  than  7,  aqueous  solutions 
containing  dissolved  acids. 

ADSORPTION:  The  attachment  of  dissolved  matter  to  the  surface  of  solids  through 
weak  chemical  interactions  which  are  usually  reversible. 

AEOLIAN:  Applied  to  the  erosive  action  of  the  wind,  and  to  deposits  which  are  due 
to  the  transporting  action  of  the  wind. 

ALIPHATICS:  Hydrocarbons  that  do  not  contain  benzene  rings. 

ALKALINE;  Refers  to  water  having  a  pH  value  greater  than  7,  aqueous  solutions 
containing  dissolved  bases. 

ALLUVIAL;  Pertaining  to  or  composed  of  alluvium  or  deposited  by  a  stream  or 
running  water. 

ALLUVIUM:  Materials  eroded,  transported  and  deposited  by  streams. 

ANION;  A  negatively  charged  ion  in  solution. 

AQUIFER:  A  geologic  formation,  group  of  formations  or  part  of  a  formation  that  is 
capable  of  yielding  useable  quantities  of  water  to  a  well  or  spring. 

AROMATICS:  Organic  chemical  compounds  such  as  benzene,  toluene,  and  xylenes, 
having  a  stable  six-carbon  ring  as  their  basic  structure. 

ARTESIAN:  A  condition  of  confined  aquifers  in  which  water  levels  in  wells  rise 
above  the  top  of  the  aquifer. 

BASE:  Chemical  compounds  that  yield  hydroxide  ions  in  aqueous  solution. 

BEDROCK:  Any  solid  rock  in  place;  may  be  exposed  at  the  surface  of  the  earth  or 
overlain  by  unconsolidated  material. 

BIOACCUMULATION:  Refers  to  tendency  of  some  chemical  elements  or 
compounds  to  become  concentrated  in  the  tissues  of  living  organisms  as  a  result  of 
chronic  exposures,  mainly  ingestion  and  inhalation. 

BIODEGRADABLE;  Refers  to  organic  compounds  that  are  broken  down  into 
simpler  chemical  compounds  or  elements  by  natural  mircoorganisms  in  the 
environment. 
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CARBONATE  ROCKS:  A  rock  consisting  chiefly  of  carbonate  mineral  ,  such  as 
limestone  and  dolomite. 

CATION:  A  positively  charged  ion  in  solution. 

CONFINED  AQUIFER:  An  aquifer  bounded  above  and  below  by  impermeable 
strata  or  geologic  units  of  distinctly  lower  permeability  than  that  of  the  aquifer  itself. 

CONFINING  UNIT:  A  low-permeability  layer  which  restricts  the  movement  of 
groundwater. 

CONTAMINANT:  As  defined  by  section  104(a)(2)  of  CERCLA,  shall  include,  but 
not  be  limited  to,  any  element,  substance,  compound  or  mixture,  including  disease- 
causing  agents,  which  after  release  into  the  environment  and  upon  exposure, 
ingestion,  inhalation  or  assimilation  into  any  organism,  either  directly  from  the 
environment  or  indirectly  by  ingestion  through  food  chains,  will  or  may  reasonably 
be  anticipated  to  cause  death,  disease,  behavioral  abnormalities,  cancer,  genetic 
mutation,  physiological  malfunction  (including  malfunctions  in  reproduction)  or 
physical  deformation,  in  such  organisms  or  their  offspring. 

DENSITY:  Physical  property  of  materials  equal  to  mass  per  unit  volume. 

DISCHARGE:  The  process  involved  in  the  draining  or  seepage  of  water  out  of  a 
groundwater  aquifer. 

DOWNGRADIENT:  A  direction  that  is  hydraulically  downslope;  the  direction  in 
which  groundwater  flows. 

DRAINAGE  BASIN:  The  land  area  from  which  all  surface  runoff  drains  into  one 
stream  channel  or  system  of  channels,  lake  reservoir  or  other  body  of  water. 

DRAWDOWN:  The  difference  between  the  static  water  level  and  the  water  level  in 
a  well  that  is  pumped. 

EFFECTIVE  POROSITY:  The  amount  of  interconnected  pore  space  in  an  aquifer 
available  for  water  transmission. 

EROSION:  The  wearing  away  of  land  surface  by  wind,  water  or  chemical  processes. 

EVAPOTRANSPIRATION:  Loss  of  water  from  a  land  area  through  transpiration  of 
plants  and  evaporation  firom  the  soil. 

FAULT:  A  fracture  in  rock  along  which  the  adjacent  rock  surfaces  have  been 
displaced. 

FLOW  LINES  (PATHS):  Lines  indicating  the  direction  of  groundwater  movement. 

gal/day/ft:  Gallons  per  day  per  foot.  Units  used  to  define  transmissivity. 

GAL/DAY/FT^gal/day/ft^;  Gallons  per  day  per  foot  squared.  Units  used  for 
hydraulic  conductivity. 
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GC:  Gas  chromatograph.  An  analytical  laboratory  instrument  u  ,ed  for  the 
quantitation  and  identification  of  organic  compounds. 

GROUNDWATER:  Water  beneath  the  land  surface  in  the  saturated  zone. 

HALIDES:  Refers  to  the  salts  of  halogen  elements  or  the  anions  formed  by 
halogens  in  aqueous  solution. 

HALOGEN:  Refers  to  any  one  of  a  group  of  chemical  elements  including  fluorine, 
chlorine,  bromine  and  iodine. 

HALOGENATED  ORGANIC:  Refers  to  any  organic  compound  that  contains  one 
or  more  halogens  as  a  substituent  group. 

HAZARDOUS  WASTE:  A  solid  or  liquid  waste  that,  because  of  its  quantity, 
concentration,  or  physical,  chemical  or  infectious  characteristics  may: 

(a)  cause,  or  significantly  contribute  to,  an  increase  in  mortality  or  an  increase 
in  serious  irreversible  or  incapacitating  reversible  illness. 

(b)  pose  a  substantial  present  or  potential  harm  to  human  health  or  the 
environment  when  improperly  treated,  stored,  transported  or  disposed  of, 
or  otherwise  managed. 

HEIAVY  METALS;  Metal  elements,  including  the  transition  elements,  with  atomic 
weights  greater  than  50.  Many  of  these  elements  are  required  for  plant  and  animal 
nutrition  in  trace  concentrations  but  are  toxic  at  higher  concentrations. 

HNu*  METER:  An  instrument  that  uses  a  photoionization  detector  to  measure 
organic  vapors. 

HYDRAULIC  CONDUCTIVITY:  The  rate  of  flow  of  liquid  through  a  unit  cross 
section  of  porous  media  under  hydraulic  gradient  at  the  prevailing  temperature. 

HYDRAULIC  GRADIENT:  The  change  in  static  head  per  unit  of  direction  in  a 
given  direction. 

HYDROCARBONS:  Organic  chemical  compounds  composed  of  hydrogen  and 
carbon  atoms.  Hydrocarbons  may  be  straight  chain,  cyclic,  braced  chain  aromatic  or 
polycyclic  depending  upon  arrangement  of  carbon  atoms.  Halogenated 
hydrocarbons  are  hydrocarbons  in  which  one  or  more  hydrogen  atoms  has  been 
replaced  by  a  halogen  atom. 

INDUCTION-COUPLED  ARGON  PLASMA:  An  instrumental  analytical  method 
for  quantitation  of  metal  elements. 

IGNEOUS  ROCKS:  Rocks  that  are  solidified  from  molten  or  partly  molten 
material. 

INFILTRATION:  The  movement  of  water  through  land  surface  into  the  ground. 
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JP-4:  Jet  propulsion  fuel  number  four  (contains  kerosene  and  gasoline  fractions, 
used  in  most  military  jet  aircraft). 

LACUSTRINE:  Pertaining  to,  produced  by,  or  formed  in  a  lake  or  lakes. 

LEACHING:  The  process  by  which  soluble  materials  in  soils  or  a  landfill  dissolve  in 
water.  The  resulting  leachate  may  percolate  down  into  lower  layers  or,  in  a  secure 
landfill,  is  collected  for  treatment. 

LITHOLOGY:  The  description  of  the  physical  character  of  rocks  and  soil. 

LOAM:  A  permeable  soil  composed  of  a  friable  mixture  of  relatively  equal 
proportions  of  clay,  silt  and  sand  particles  usually  containing  organic  matter 
(humus)  with  a  minor  amount  of  gravel. 

MIGRATION  (Containment):  The  movement  of  contaminants  through  pathways 
(groimdwater,  surface  water,  soil  and  air). 

ORDNANCE:  Any  form  of  artillery,  weapons  or  ammunition  used  in  warfare. 

ORGANIC:  Refers  to  chemical  compounds  having  carbon  atoms  as  their  main 
skeletal  structure.  Most  organic  chemicals  are  created  by  living  organisms  or  from 
their  remains  (such  as  fossil  fuels)  and  occur  naturally  in  the  environment;  other 
organic  chemicals  are  manmade. 

OUTCROP:  Zone  or  area  where  a  geologic  unit  or  formation  occurs  at  or  near  land 
surface.  "Outcrop  area"  is  an  important  factor  in  studies  of  aquifers  as  this  zone 
usually  corresponds  to  the  point  where  significant  recharge  occurs.  Occasionally, 
this  term  is  used  as  an  intransitive  verb:  "Where  the  unit  crops  out. . ." 

OUTWASH:  Drift  deposited  by  meltwater  streams  beyond  active  glacier  ice. 

OVA  METER:  An  instrument  that  uses  a  flame  ionization  detector  to  measure 
organic  vapors. 

PCBs:  Polychlorinated  biphenyls.  Liquid  halogenated  polycyclic  organic 

compounds  commonly  used  as  insulating  and  cooling  fluids  in  electrical  equipment. 
Commercial  mixtures  of  PCBs  are  referred  to  as  Arochlors. 

PERCHED  WATER  TABLE:  Unconfined  groundwater  separated  from  an 
underlying  water  table  by  an  unsaturated  zone. 

PERCOLATION:  Movement  of  moisture  by  gravity  or  hydrostatic  pressure  through 
interstices  of  unsaturated  rock  or  soil. 

PERMEABILITY:  The  capacity  of  a  porous  rock,  sediment  or  soil  to  transmit  a 
fluid  without  impairment  of  the  structure  of  the  medium;  it  is  a  measure  of  the 
relative  ease  of  the  fluid  flow  under  unequal  pressure. 

PESTICIDE:  A  chemical  agent  used  to  destroy  pests,  includes  specialty  groups 
known  as  herbicides,  fungicides,  insecticides,  rodenticides,  etc. 
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pH:  A  measure  of  the  acidic  or  alkaline  nature  of  aqueous  solutions,  specifically  the 
negative  logarithm  of  the  hydrogen  ion  concentration. 

POLYCYCLIC  COMPOUND:  An  organic  compound  in  which  the  carbon  atoms 
are  arranged  into  two  or  more  six-carbon  rings,  usually  aromatic  in  nature. 

POTENTIOMETRIC  SURFACE:  An  imaginary  surface  that  coincides  with  the 
elevation  to nich  water  from  a  pumped  or  nonpumped  aquifer  would  rise  in  a  \Aell 
hydraulically  connected  to  that  aquifer. 

ppb:  Parts  per  billion  by  weight,  roughly  micrograms  per  kilogram, 
ppm:  Parts  per  million  by  weight,  roughly  mitlograms  per  kilogram. 
PRECIPITATION:  Rainfall  and  cnowfall. 

QUATERNARY:  The  second  period  of  the  Cenozoic  geologic  era,  following  the 
Tertiary,  and  including  the  last  2-3  million  years. 

RECEPTORS:  Individuals  or  groups  of  organisms  or  resources  that  are  potentially 
affected  by  a  contamination  source. 

RECHARGE:  The  addition  of  water  to  the  zone  of  saturation  by  natural  or  artificial 
processes. 

RECHARGE  AREIA:  The  part  of  an  aquifer  that  receives  water  by  infiltration  from 
surface  water,  precipitation  or  an  overlying  aquifer.  Recharge  areas  may  be  natural 
or  manmade. 

SATURATED  ZONE:  The  part  of  the  earth’s  crust  in  which  all  voids  are  filled  with 
water. 

SEDIMENTARY  ROCKS:  Rocks  formed  by  the  consolidation  of  loose  sediments 
that  have  accumulated  in  layers. 

SPECIFIC  CAPACITY:  The  discharge  of  water  from  a  well  per  unit  of  drawdown, 
commonly  expressed  in  gpm/ft. 

SPECIFIC  YIELD:  The  change  that  occurs  in  the  amount  of  water  in  storage  per 
unit  area  of  an  unconfined  aquifer  as  a  result  of  a  unit  change  in  static  head. 

STATIC  HEAD:  The  height  above  a  standard  datum  in  an  aquifer  that  water  will 
rise  in  a  tightly  cased  well. 

STATIC  WATER  ELEVATION:  The  elevation  to  which  water  from  a  nonpumped 
aquifer  would  rise  in  a  well. 

STATIC  WATER  LEVEL:  The  level  of  water  in  a  well  that  is  not  being  affected  by 
withdrawal  of  groundwater. 

STORAGE  COEFFICIENT:  The  volume  of  water  an  aquifer  releases  from  or  takes 
into  storage  per  unit  surface  area  of  an  aquifer  per  unit  change  in  head.  The  storage 
coefficient  is  essentially  equal  to  specific  yield  for  an  unconfined  aquifer. 
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STRATA:  Distinguishable  horizontal  layers  separated  vertically  from  other  layers. 

SURFACE  WATER;  All  water  exposed  at  the  ground  surface,  including  streams, 
rivers,  ponds  and  lakes. 

TOXICITY;  The  ability  of  a  material  to  produce  injury  or  disease  upon  exposure, 
ingestion,  inhalation  or  assimilation  by  a  living  organism. 

TRACE  METALS:  Metal  elements  that  occur  in  low  abundances  in  natural 
materials. 

TRANSMISSIVITY;  A  measure  of  an  aquifer’s  capability  to  yield  water;  the  rate  at 
which  water  is  transmitted  through  a  unit  width  of  aquifer  under  a  uni:  hydraulic 
gradient. 

TRANSPIRATION:  The  process  by  which  water  absorbed  by  plants,  usually 
through  the  roots,  is  evaporated  into  the  atmosphere  from  the  plant  surface. 

UNCONFINED  AQUIFER:  An  aquifer  that  has  a  water  table.  The  aquifer  is  not 
overlain  by  a  confining  unit. 

UPGRADIENT;  In  the  direction  of  increasing  hydraulic  head;  the  direction 
opposite  the  prevailing  flow  of  groundwater. 

VARVE:  A  pair  of  contrasting  laminae  representing  seasonal  sedimentation,  as 
summer  (light)  and  winter  (dark)  within  a  single  year. 

VOLATILITY:  The  quality  or  state  of  being  readily  vaporized. 

WATER  TABLE:  Surface  of  a  body  of  unconfmed  groundwater  at  which  the 
pressure  is  equal  to  that  of  the  atmosphere. 

WETLAND:  An  area  subject  to  permanent  or  prolonged  inundation  or  saturation 
that  exhibits  plant  communities  adapted  to  this  environment. 
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APPENDIX  B 

HYDROGEOLOGIC  INVESTIGATION  DATA 

INTRODUCTION 
Soil  Boring  Logs 

Soil  samples  were  collected  to  perform  visual  and  lithologic  classification, 
organic  vapor  scanning  and  chemical  analysis.  Soil  samples  were  obtained  using  a 
split-spoon,  Shelby  tube,  hand  auger  or  stainless  steel  trowel  or  spoon  in 
unconsolidated  materials.  Lithologic  "grab"  samples  were  collected  from  mud 
returns  with  a  steel  shovel  when  drilling  through  bedrock.  In  genet  «a,  soil  samples 
were  lithologically  logged  and  screened  for  volatile  contamination  as  outlined  in 
Section  3.4.2. 1  of  the  Work  Plan  [ES,  1990d}.  The  soil  boring  logs  and  boring  data 
in  tabular  form  are  presented  by  site  in  this  Appendix. 

Most  of  the  1989-1991  soil  borings  were  drilled  using  continuous  flight,  hollow- 
stem  augers.  Lithologic  and  analytical  soil  samples  were  obtained  using  either  a  30- 
inch  Shelby  tube  or  an  18-inch  split-spoon  sampler.  Samples  were  collected  at  5- 
foot  intervals  following  Standard  Penetration  Test  Procedures  (ASTM  Test  D- 
1586).  The  samples  were  logged,  screened  and  packaged  according  to  the 
procedures  outlined  in  subsection  3.4.2.1  of  the  Work  Plan  [ES,  1990d].  Visual 
observations  and  results  of  the  organic  vapor  screening  determined  which  samples 
would  be  submitted  for  chemical  analysis.  All  downhole  equipment  was 
decontaminated  according  to  procedures  outlined  in  Section  3.4.6  of  the  Work  Plan 
[ES,  1990d].  Samples  were  obtained  in  this  manner  at  Sites  1, 4, 5  and  8. 

The  soil  borings  were  abandoned  by  backfilling  with  a  mixture  of 
bentonite/cement  grout  (94  pounds  of  cement/5  pounds  of  granular  bentonite/6 
gallons  of  water).  The  grout  was  pumped  into  the  boring  through  a  tremie  pipe. 
Grout  was  pumped  from  the  bottom  of  the  boring  to  land  surface  by  gradually 
raising  the  tremie  pipe  so  that  it  was  always  just  below  the  rising  grout  level. 

Hand  Anger  Snmmaiy 

Shallow  soil  borings  which  were  required  near  utilities,  or  where  use  of  a  drill 
rig  was  deemed  uneconomical,  were  performed  with  a  hand  auger  or  stainless  steel 
trowel  or  spoon.  Soil  samples  were  obtained  in  this  manner  at  Sites  2, 3/6, 9  and  10. 
The  samples  were  logged,  screened,  selected  for  chemical  analysis  and  packaged  as 
described  above. 
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Additional  hand  angering  was  performed  at  Site  2,  Former  Landfill  C,  and  at 
Site  7,  Former  Landfill  A  to  determine  the  thickness  of  the  material  covering  the 
landfill.  The  location  of  these  borings  is  shown  on  Figures  B.l  and  B.2,  respectively; 
the  results  of  these  sampling  efforts  are  provided  in  Tables  B.l  and  B.2. 

Exploratory  hand  angering,  completed  as  described  above,  was  conducted  at 
Site  3/6  in  1990  to  determine  the  placement  of  monitoring  wells  and  to  obtain  soil 
samples.  Additional  hand  angering  was  conducted  in  1991  to  determine  the  source 
of  contamination  detected  in  1990  at  monitoring  well  VF3/6  MW-1.  The  location 
of  all  of  the  exploratory  hand  angered  borings  are  indicated  on  Figure  B.3.  HAl- 
HA33  were  completed  in  1990  and  HA40-HA47  were  completed  in  1991.  A 
summary  of  these  logs  are  included  in  Table  B3. 

Hand  angered  holes  were  abandoned  by  filling  the  hole  with  bentonite  pellets. 
Monitoring  Well  Logs 

Thirty-one  groundwater  monitoring  wells  (including  piezometers  and  temporary 
wells)  were  installed  at  the  ten  IRP  sites  during  the  1989-1991  field  investigation. 
Monitoring  wells  and  piezometers  were  drilled  by  three  methods:  hollow-stem 
angering,  rotary  wash  drilling  and  hand  angering.  The  monitoring  well  logs 
prepared  using  data  obtained  during  well  installation  are  included  in  this  subsection. 
Well  construction  details  for  all  wells  installed  at  these  sites  are  presented  in  Table 
B.4.  Monitoring  well  logs  were  not  prepared  for  the  temporary  monitoring  wells. 

Most  of  the  monitoring  wells  installed  during  the  course  of  this  RI  were 
installed  by  the  rotary  wash  drilling  method.  The  wells  were  installed  using  either  a 
9-7/8-inch  or  6-7/8-inch  roller  bit  to  drill  through  the  unconsolidated  soils  and  a  5- 
7/8-inch  bit  in  bedrock.  Wells  were  installed  by  this  method  at  Sites  1,  2,  3/6,  5,  7, 
10  and  the  Base  boundary.  These  wells  were  all  constructed  of  2-inch  inside 
diameter  (ID)  Schedule  40  PVC  casing  and  screen  with  threaded,  flush  joints.  The 
well  screens  were  either  10  or  15  feet  in  length,  wire-wrapped  with  0.010-inch 
openings,  and  included  a  threaded  bottom  cap  and  2-foot  sump.  A  silica  sand  pack 
was  placed  in  the  annular  space  around  the  screen,  from  approximately  2  feet  below 
the  bottom  of  the  screen  to  at  least  3  feet  above  the  top  of  the  screen.  A  minimum 
2-foot  thick  bentonite  pellet  seal  was  placed  above  the  sand  pack.  The  borehole  was 
tremie-grouted  to  the  surface  with  a  cement/bentonite  grout. 

A  6-inch  diameter  steel  security  riser  with  locking  lid  and  three  steel  guardposts 
were  installed  around  each  PVC  well  riser.  All  risers  were  marked  with  well 
identification  numbers. 

The  monitoring  well  and  piezometers  at  Site  8  were  installed  using  6.25-inch  ID 
hollow-stem  augers.  The  monitoring  well  was  constructed  as  described  above.  The 
piezometers  were  constructed  of  1-inch  ID  Schedule  40  PVC  casing  and  screen.  All 
screens  were  5  feet  in  length  with  0.010-inch  openings  and  included  a  threaded 
bottom  cap.  A  silica  sand  pack  was  placed  in  the  annular  space  around  the  screen 
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bottom  cap.  A  silica  sand  pack  was  placed  in  the  annular  space  around  the  screen 
from  approximately  2  feet  below  the  bottom  of  the  screen  to  about  3  feet  above  the 
top  of  the  screen.  The  annular  space  was  sealed  with  a  minimum  two-foot  bentonite 
seal,  followed  by  a  bentonite-cement  grout  mixture  which  was  tremied  to  the 
surface.  The  monitoring  well  and  piezometers  at  Site  8  were  completed  with  9-5/8- 
inch  O.D.  (outside  diameter)  flush,  locking,  protective  covers  set  in  concrete. 

A  total  of  three  temporary  monitoring  wells  were  installed  at  Volk  Field.  Two 
of  these  wells  were  installed  at  Site  3/6  and  one  at  Site  1.  The  temporary 
monitoring  wells  were  installed  to  help  define  the  extent  of  contamination.  The 
wells  were  constructed  of  4-inch  ID  Schedule  40  PVC  casing  and  screen.  The  screen 
was  wire-wrapped  with  0.010-inch  openinp  and  included  a  threaded  bottom  cap. 
The  screens  were  5  feet  long  at  Site  3/6  and  10  feet  long  at  Site  1.  These  wells  were 
installed  with  approximately  2  feet  of  screen  below  the  water  table.  The  wells  were 
not  sand  packed  or  grout  sealed  due  to  their  temporary  nature.  The  wells  were 
developed  by  pumping.  After  obtaining  samples  for  visual  or  analytic  purposes, 
each  well  was  checked  for  free  product  and  then  removed.  The  boreholes  were 
abandoned  by  backfilling  with  bentonite  pellets. 

Groundwater  Level  Summaiy 

Groundwater  data  were  obtained  to  determine  the  depth  to  groundwater  and 
flow  patterns,  including  horizontal  and  vertical  gradients,  at  Volk  Field  and 
Hardwood  Range.  This  subsection  includes  a  summary  of  groundwater  level 
measurements  and  groundwater  contour  maps. 

Groundwater  Level  Measurements 

The  water  level  in  each  well  at  the  Base  and  Hardwood  Range  was  measured 
within  a  12-hour  period.  The  water  levels  were  measured  to  the  nearest  0.01  foot 
using  an  electronic  water  level  indicator  referenced  to  the  surveyor’s  mark  made  on 
the  top  of  the  PVC  riser.  The  elevation  of  this  mark  was  determined  to  the  nearest 
0.01  foot  and  referenced  to  an  established  datum.  Eleven  rounds  of  water  level 
measurements  were  made  during  the  course  of  the  investigation.  Not  all  roimds 
included  every  well.  Tables  summarizing  the  depth  to  groundwater  (Table  B.S), 
water  elevation  measurements  (Table  B.6)  and  changes  in  water  elevations  (Table 
B.7)  are  included  in  this  subsection.  Tables  B.8  through  B.IO  summarize  the  vertical 
and  horizontal  gradient  at  Volk  Field. 

Groundwater  Contour  Maps 

Groundwater  contour  maps  were  prepared  using  the  information  presented  in 
Table  B.6.  A  maximum  of  five  contour  maps  for  each  of  the  sites  and  four  Base¬ 
wide  contour  maps  were  completed.  These  maps  are  presented  by  site  in  this 
subsection. 
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odor  to  2  feet. 
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grayisn  orange,  slignt  discoloration, 
very  fine  to  sllgntly  coarse,  strong 
nydrocarbon  odor. 
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Limocic  OEStSlPTION 


HELL  OIAGfUN 


SANO.  Moderate  yellOHian  erown.  soa* 
rock  fregaents  (cobblee) .  very  fine  to 
elloatly  aediua.  strong  nydrocerboo 
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a  to  3  feet. 
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fine  to  aediua.  strong  hydrocarbon 
odor  to  9.9  feet. 
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lithologic  description 


SILT,  soaa  <ane.  fine,  little  clay, 
coasies  to  2  feet. 

SAND,  oele  yellOHitn  orange  ane  light 
Orown.  very  fine  to  fine,  xell  lorted. 
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SANO.  nont  black  to  dark  gray  stained  SW 
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Sandy  soil,  dark  Mitn  possiDla  staining 
from  0  to  1  foot. 

SANO.  dark,  rien  oroxn. 
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j  SANO  and  GRAVEL,  orewn  froa  0  to  1  foot. 
Tan  toll  at  2  ft«t. 


SANO.  llgnt  gray,  strong  odor. 
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SANO.  trace  silt,  large  rock  fragaanta 
(Mtatharaa) ,  dark  yallowlan  orange,  fine 
to  aediue.  Mali  sorted. 

SANO,  trace  allt,  dark  yallowisn  orange, 
trece  slack  granules,  very  fine  to  fine, 
well  sorted  to  S  feet. 

SANO.  very  pale  orange,  fine  to  sligntly 
aediue  to  S.S  feet. 


SANO.  trace  silt,  lignt  brown,  trace 
black  granules,  very  fine  to  fine  to 
iO.S  feet. 

SANO.  trace  silt,  orange  aottling. 
trace  black  granules  to  lO.S  feet. 
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GRAVEL,  to  t  foot. 

SANO  and  SILT,  tract  clay,  black  and 
eodarata  brovn.  vary  fine  to  fine. 

SANO.  dusky  yellowlsn  brovn  and  llgnt 
broen.  very  fine  to  fine. 

AS  above,  trace  silt,  cxceot  dark 
yellOHisn  broen  aitn  trace  black 
granules,  orange  sett ling  to  6  feet. 

SANO  and  SILT,  dusky  yellowish  brown 
and  dark  yellowish  orange,  very  fine 
to  fine  to  9.S  feet. 

SANO.  very  oale  orange,  very  fine  to 
fine. 
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GRAVEL,  to  t  foot. 

SAMO.  lignt  broMnitn  orange  to  aoderate  SN 
orotm.  eiacK  granules,  very  fine  to 
fine,  veil  sorted. 

SANO.  light  broNnish  orange,  very  fine 
to  fine  to  slightly  aedlua.  aodorately 
sorted. 

SANO.  gale  yelloelsn  orange  eith  soae 
orange  eottllng,  very  fine  to  fine. 

SANO.  aoderete  yelloMlsn  droun.  very 
fine  to  slightly  coarse  to  9.5  feet, 
fire. 

SANOSTONE.  white  with  dees  red  fibers, 
fine  to  slightly  aedlua.  weathered. 
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LITHOLOGIC  DESCRIPTION 


SILT,  soae  sand,  trace  clay,  plant 
roots,  Olack,  fine. 


SILT,  soae  sand,  little  clay,  light 
gray.  fine,  slight  nyoreceroon  odor. 
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SILT,  soae  tana  IMne) .  little  clay. 


Saaa  aa  above  exeeot  aore  clay,  duaky 
brown  and  black,  aand.  fine  to  tligntly 
eoarae. 

SAND  and  CLAY,  little  allt.  eedlua  dark 
gray,  fine  to  eoarae. 
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CLAY,  SOM  silt,  llttlt  sand,  ausky 
Dro«n. 


SANO  and  SILT,  llttlt  clay,  dai'k  gray, 
vary  Mnt  to  sllgntly  coarsa,  saturattd. 
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SILT,  little  saoe,  trace  clay,  black, 
fine  to  O.S  feet. 

SANO,  llgNt  brown,  fine  to  coarse, 
poorly  sorteo  to  0.8  feet. 

SILT,  little  sano.  trace  clay,  black, 
fine  to  a.S  feet. 

Saae  es  above  to  a.s  feet. 

SANO.  pinklsn  gray,  fine  to  sllgntly 
aeeiua  to  S  feet. 

SILT,  little  sano.  little  clay,  black, 
fine  to  6  feet. 
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Oeotn  (ft)  _____ 
Elevation  (ft)  __ 


Water  Level  (ft) 
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LimOGIC  OESCflIPTlON 


SILT,  little  seno.  trace  clay.  fine. 
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LITHOLOGIC  QESCRIPTION 
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SILT,  little  sand,  trace  clay,  Dlack 


100  10.4  SILT,  little  sand,  trace  clay,  alack 
and  dusky  oroon,  fine. 
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SILT,  soee  sand,  trace  clay.  Black, 
fine. 


SANO  and  SILT,  tract  clay,  altamatlng 
sand  and  silt,  varved.  vary  pale  orange 
and  dusky  Brown,  very  fine  to  aadlua. 
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SILT,  soae  lano.  little  clay  (llgnt 
Droitn) ,  dusky  broHn .  very  f  tne . 


CLAY  and  SILT,  llttla  clay,  black 
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0  2  SILT,  aom  sand,  little  clay,  lignt 
broan  to  eoderata  broan.  vary  fins  to 
f  ina. 

SILT,  soae  sand,  soae  clay  (light 
organ),  black,  very  fine  to  fine. 
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Project  ID.  ATQ77 
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LITHOLOGIC  DESCRIPTION 


SANO  and  SILT,  little  clay,  eodtrett 
yallOHlth  brown ,  very  fine  to  eedlua. 


SANO  and  SILT,  aoae  clay,  light  brown 
to  aoeerato  brown. 
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POSSIBLE  CONCRETE 

HAS 

3‘-0* 

leaves,  rope 
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3'-0' 

PLASTIC 
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TABLE  B.1 

SITE  2  EXPLORATORY  HAND  AUGER  SUMMARY 
VOLK  FIELD  ANGB,  WI 


Boring 

1.0. 

Depth 

(feet) 

Headspace 

Reading* 

(ppm) 

Lithology 

HAl 

0 

ND 

Wood,  brick,  cable,  pipe,  concrete  visible 

at  surface 

033 

Landfill  material;  aluminun  foil,  foam  rubber 

HA2 

0 

ND 

Large  concrete  debris  visible  at  surface 

0-  1 

Soil 

1 

Concrete  chips 

HA3 

0-1 

ND 

Topsoil 

1-2 

Sandy  soil  with  gravel 

2 

Penetration  prevented  by  large  object 

HA4 

033 

ND 

Conaete.  preventing  penetration 

HA5 

03 

0 

Topsoil 

2 

Sand 

23 

Rubber  or  plastic  strips  along  with  concrete 

HA6 

0.75  -  1 

0 

Topsoil 

1-3 

Sand  (no  landfill  material  encountered) 

HA7 

1 

0 

Topsoil 

1-2 

Sand 

2 

Dark  sandy  soil  against  rock/concrcte 

HAS 

0  -  0.75 

0 

Topsoil 

0.75  -  3 

Sand 

3 

Landfill  material;  leaves,  rope 

HA9 

0-0.5 

0 

Topsoil 

0.5-3 

Sand 

3 

l.andfill  material;  plastic 

HAIO 

o 

1 

o 

0 

Topsoil 

0.5  -  1.5 

Sand 
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TABLE  B.l~CoBtmued 

SITE  2  EXPLORATORY  HAND  AUGER  SLTVIMARY 
VOLK  FIELD  ANGB,  WI 


Boring 

I.D. 

Depth 

(feet) 

Headspace 

Reading* 

(ppm) 

Lithologgr 

U 

1  iindfill  material;  plastic 

HAll 

0-0.5 

0 

Topsoil 

0.5-  1 

Dark  sand 

1.5-2 

1  jiadfiH  material;  wire,  debris,  etc. 

HA12 

0  -  0.75 

0 

Topsoil 

0.75  -  1.5 

Sand 

1.75 

1  Aodfill  material 

HAD 

0 

>  1,000** 

No  soil  at  surface,  sand 

1 

Light  sand  with  gravel 

2.5 

Dark  sandy  soil 

2J-3 

Sand 

ND  Not  detennined 

*  OVA  readings  were  taken  at  the  top  of  the  boring  hole  upon  completion  of  hand  angering 
*•  OVA  meter  working  incorrectly 
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SITE  7.  FORMER  LANDFILL  A 

HAND  AUGER  LOCATIONS 

VOLK  FIELD  ANGB.  Wl 
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9  TABLE  B2 

SITE  7  EXPLORATORY  HAND  AUGER  SUMMARY 
VOLK  FIELD  ANGB,  WI 


Boring 

I.D. 

Depth 

(feet) 

Lithology 

HAl 

0-0^ 

Topsoil 

OJ-3 

Sand 

HA2 

0-1 

Topsoil 

1-3 

Sand 

HA3 

0-0.5 

Topsoil 

0.5-3 

Dark  sand  with  some  day 

HA4 

0  -  0.75 

Natural  rock 

HAS 

O-U 

Sandy  soil 

1.5-3 

Sand  and  clay 

HA6 

0-1.5 

Sandy  soil 

1.5 -2.5 

Sand  with  gray  clay 

2.5-3 

Sand  with  large  stones 

HA7 

0-0.75 

Topsoil 

0.75  - 13 

Sand  and  gravel 

13 

Siuidstone 

HAS 

0-2 

Sandy  soil  and  day 

2 

Sandstone 

HA9 

0-2 

Sandy  soil  with  gravel 

2-3 

Sand 

HAIO 

0-1 

Topsoil 

1-3 

Sand 

HAll 

0  -  0.75 

Topsoil 

0.75  -  3 

Sand 

HA12 

O 

P 

Topsoil 

03-3 

Sand 
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TABLE  B3 

( 

JV 

SITE  3/6  EXPLORATORY  HAND  AUGER  SUMMARY 

VOLK  FIELD  ANGB,  WI 

W 

Headspace 

Boring 

Depth 

Reading 

lithology 

% 

I.D. 

(feet) 

(ppm) 

HAl 

0 

0 

Dark  sandy  topsoil  to  8  inches. 

0 

Light  brown  sand  to  3  J  feet  depth. 

5 

0 

Orange  sand  at  3.5  to  4  feet. 

» 

6 

0 

Orange  yellow  sand  at  4  feet. 

Turning  more  tan,  light  tan  sand  at  4.5  feet. 

Hit  water  at  6  feet. 

HA2 

OJ 

0 

Light  brown  to  dark  brown  from 

2^ 

0 

approximately  1  to  2.5  feet,  orange  sand. 

» 

5 

0 

Orange  sand. 

Light  brown  rust  to  tan  sand,  at  4  feet. 

Water  at  5  feet. 

HA3 

0.75 

0 

Dark  brown  sand. 

1 

0 

At  3  feet,  sandier  consistency. 

i 

5 

0 

Rust  color  at  4  feet,  moist. 

7 

0 

Water  at  7  feet. 

HA4 

0 

0 

Dark  brown  sandy  soil  with  some  gravel. 

25 

0 

Lighter  and  sandier  soil  at  3  feet. 

i 

1 

5 

0 

Dark  tan  sand  at  3.5  feet. 

7 

0 

Light  tan  sand  at  4  feet. 

Some  rust  colored  sand  with  some  medium 
brown  clay  at  6  feet. 

Wet  at  7  feet. 

*  HA5 

0 

0 

Light  tan  to  brown  sand  becoming  progressively 

i 

15 

26 

more  brown  to  1  foot. 

1 

5 

1.8 

Orange  clay  and  light  yellow  sand  at  4  feet. 
Orangish  sand  at  4.5  feet. 

Water  at  55  feet. 

» 

HA6 

0 

0 

Dry  brown  sand  with  lots  of  gravel. 

0.75 

40 

Dark  stained  silty  sand  with  fuel  odor  at  8  inches 

2.5 

115 

(OVA  reading  over  hole:  6ppm) 

5 

15 

Red,  6ne  soil  at  1  foot. 

Golden  mustard  orange  sand  at  3  feet. 

1 

Red  clay  at  4  feet. 

End  of  clay  at  5  feet,  yellow  sand  layered 

P 

with  gold  sand,  water. 

• 
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TABLE  B  J-Continued 

SITE  3/6  EXPLORATORY  HAND  AUGER  SUMMARY 
VOLK  FIELD  ANGB,WI 


Headspace 

Boring 

Depth 

Reading 

lithology 

I.D. 

(feet) 

(ppm) 

HA7 

0 

0 

Dry  tan  sand. 

0 

Brown,  slightly  moist  sand  at  1  foot. 

5 

0 

Gravel  layer  at  1.5  feet. 

7 

0 

Deep,  rich  brown  sand  at  2  feet. 

Orangish,  rust  colored  sand  at  2  J  feet. 

Tan  and  orangish  sand  at  3J  feet. 

8  inch  thick  orangish  clay  layer  at  4.5  feet. 

Off  white  sand  at  5  feet. 

Tan/yellow  sand  and  water  at  7  feet. 

HAS 

0 

83 

Light  brown  sand. 

1 

31 

Dark,  black  stained  sand  from  6  inches  to  1  foot. 

2J 

U 

fuel  odor. 

5 

3.9 

brown  sand  at  1J5  feet,  fuel  odor. 

6J 

5.4 

Tree  root  at  2.5  feet. 

Water  at  6  J  feet. 

HA9 

0 

0 

Black  stained  looking  surface  to 

1 

0 

brown,  sandy  clay  with  gravel 

3 

0 

Black  sandy  soil  at  1  foot,  not  as  black  as  soil 

5 

0 

at  HAS. 

6^ 

0 

Orange  sand  at  13  feet. 

Lighter  sand  shot  with  orange  at  4.5  feet. 

Clay  layer  at  5  feet. 

Clay,  sand  and  water  at  6  feet. 

HAIO 

0 

0 

Light  orange/tan  sand  at  0-6.5  feet. 

2J 

0 

Some  dark  sand  at  63  feet. 

5 

0.2 

0 

HAll 

0 

0 

Dry,  sandy,  dark  soil  vnth  coarse  gravel. 

2 

0 

Tan  sand  at  03  feet. 

5 

0 

Water  at  7  feet. 

7 

0 

HA12 

0 

0 

Light  tan  slightly  orange  sand. 

23 

0 

OVA  reading  of  0.4ppm  over  hole  at  3  feet. 

53 

0.3 

Water  at  7  feet. 

7 

110 
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TABLE  B  J-Continued 

SITE  3/6  EXPLORATORY  HAND  AUGER  SUMMARY 
VOLK  FIELD  ANGB,  WI 


Headspace 

Boring  Depth  Reading  Lithology 

I.D.  (feet)  (ppm) 


y 


I 


» 


HA13 

0 

0 

Brown,  sandy  soil. 

15 

>1000 

Very  light  tan  at  4  feet. 

5 

>1000 

1 

HAM 

0 

0 

l  -igbt  orange/tan  sand  becoming  dark 

15 

0 

brown  sand  at  15  feet 

5 

120 

Strong  petroleum  odor  at  5  feet  (OVA 

reading  over  hole:  SOppm). 

Hit  concrete  at  6  feet. 

1 

HAMa 

2^ 

0 

Light  orange/tan  sand. 

5 

10 

Dark  brown  sand  beyond  15  feet. 

7 

10 

Damp  at  6  feet  (fuel  odor  from  samples 

taken  at  5  and  7  feet). 

a 

Water  and  small  amounts  of  reddish 

W 

clay  at  7  feet. 

HAMb 

0 

0 

Light  orange/tan  sand,  becoming 

15 

0 

brownish  at  15  feet 

5 

0 

Back  to  tan/orange  sand  at  5  feet 

» 

7.5 

0 

Water  at  7.5  feet. 

HA14c 

0 

0 

Brown,  sandy  soil. 

2.5 

0 

Light  orange  soil  mixed  with  brown  soil  at  1  to  1.5  f 

5 

0 

1  -ight  sand  at  15  feet,  back  to  light  brown  at  3  feet 

6 

>1000 

At  6  feet  OVA  reading  over  hole:  120ppm. 

HA14d 

0 

0 

Dry,  sandy,  brown  orange  sand  at  1  feet. 

15 

0 

Some  reddish  brown  clay  at  6  feet 

55 

0 

Saturated  soil  at  7  feet  with  strong  fuel  odor.  OVA 

1 

>1000 

reading  over  hole:  24ppm. 

B 

HA14e 

0 

0 

Light  tan/brown  sand. 

15 

0 

Clay  and  lots  of  gravel  at  1  foot. 

5 

0 

Orange  sand  past  1  foot. 

7 

0 

Tan  sand  at  1.5  feet. 

Water  at  7  feet. 

• 

« 


•  • 
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TABLE  B  ^-.Continued 

SITE  3/6  EXPLORATORY  HAND  AUGER  SUMMARY 
VOLK  FIELD  ANGB,  WI 


Headspace 

Boring  Depth  Reading  Lithology 

1.0.  (feet)  (ppm) 


HA15 

0 

10 

Grawl  and  dry,  brown  sand. 

0.75 

47 

Black  stained  soil  with  fuel  odor  at  8  inches 

* 

2.5 

13 

(darker  than  soil  at  HA9). 

5 

0.8 

Orange  sand  at  2  feet. 

Lighter  sand  at  2.5  feet. 

Water  at  5  feet. 

HA16 

0 

0 

Dry,  brown  sand  with  gravel. 

» 

1 

0 

Black  stained  sand  layer  at  1  to  13  feet. 

23 

0 

Tan  sand  at  2  feet. 

43 

0 

Water  at  4  feet. 

HA17 

0 

0 

Dry  sandy  soil. 

1 

1 

0.9 

Gravel  layer  at  03  feet. 

3 

0.7 

About  2  inches  of  sand  followed  by  black  stained 

5 

0.1 

soil  at  1  foot. 

Dark  brown,  fine,  sand  at  2  feet. 

Tan  sand  changing  to  orange  sand  at  3  feet. 

Water  at  4.5  feet. 

» 

HA18 

0 

0 

Very  brown,  sandy  soil  with  gravel. 

1 

0 

Dark  brown,  fine  sand  at  1  foot. 

2 

7.4 

Clayey  silt  at  2  feet. 

4 

>1000 

Wet  with  dark  staining  at  3  feet. 

6 

18 

Sand  at  33  feet. 

Fuel  odor  at  53  feet  (OVA  reading  over  hole: 

300ppm).  Water  at  5.5  feet. 

1 

HA19 

0 

0 

Brown,  sandy  soil  with  some  gravel. 

Encountered  gravel  at  03  feet,  could 
not  penetrate  through. 

» 

HA20 

0 

0 

Sand  at  surface. 

1 

0 

Gravel  layer  at  0.5  feet. 

2 

0 

End  of  gravel  layer,  hit  black  stained  sandy  soil  at  1 

5 

0 

Dark  orange  brown  sand  at  13  feet. 

Tan  sand  at  2  feet. 

w 

Lighter  sand  with  gold  streaks  at  3  feet. 
Gold  orange  sand  at  33  feet. 

Light  brown  beige  sand  at  4  feet. 

Clay  and  sand  at  3  feet. 

Clay,  sand  and  water  at  3.5  feet. 
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TABLE  BJ-Continued 

SITE  3/6  EXPLORATORY  HAND  AUGER  SUMMARY 
VOLK  FIELD  ANGB,  WI 


Boring 

Depth 

Headspace 

Reading 

Lithology 

I.D. 

(feet) 

(ppm) 

HA21 

0 

0 

Brown  sand  and  gravel. 

1 

0 

End  of  gravel  at  1  foot,  2  to  3  inch  layer  of  light 

2 

0 

black  to  dark  gray  stained  looking  soil. 

4.5 

0 

Dark  brown  sand  at  U  feet. 

Beige  brown  sand  at  2.5  feet. 

Gold  orange  sand  at  3  feet. 

Light  sand,  water  at  4  feet. 

Clay  and  water  at  4.5  feet. 

HA22 

0.75 

0 

Black/gray  stained  looking  soil  at  1  mch. 

2.5 

0 

small  gravel  layer,  dark  brown  soil  at  Ifoot. 

5 

0 

Beige/tan  sand  at  1.5  feet. 

Gold  streaks  in  sand  at  2  feet. 

Clay  at  4  feet. 

Water  and  sand  at  5  feet. 

HA23 

0 

0 

Dark  brown  sandy  soil. 

2 

0 

Gravel  at  13  feet. 

5 

0 

1  to  2  inch  layer  of  black  stained,  sandy 

7 

0 

soil  at  13  feet,  then  dark  brown  sand. 

10 

0 

Dark  brown  sand  then  dark  brown  sand. 

Biege  sand  at  4  feet. 

Gold  stripes  in  sand  at  4.5  feet. 

Gold/orange  sand  at  5  feet. 

Clay  in  sand  at  6  feet. 

Gold/orange  sand  at  8  feet. 

Water  at  9.5  feet. 

HA24 

1 

0 

Dark  sandy  soil  with  possible  staining  from  0  to  1  fo 

4 

0 

Dark  rich  brown  sand  at  2  feet. 

7 

1.9 

Lighter  sand  with  orangish  tint  at  4  feet  (OVA 

740 

reading  over  hole:  0.4  ppm). 

Rusty  orange  sand  at  53  feet. 

Light  tan  to  white  sand  at  6  feet. 

Small  amount  of  gray  clay  in  a  lense  at  6.5  feet. 
Red/brown  sand  with  clay  lense  of  the  same  color 
at  7.5  feet. 

Tan  sand  at  8  feet. 

Wet  sand  with  moderate  fuel  odor  at  8.5  feet. 
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TABLE  B  J--Continaed 

SITE  3/6  EXPLORATORY  HAND  AUGER  SUMMARY 
VOLK  FIELD  ANGB,  WI 


Headspace 

< 

Boring 

Depth 

Reading 

Lithology 

» 

I.D. 

(feet) 

(ppm) 

HA25 

1 

0 

Dark  sandy  soil  from  0  to  1  foot. 

4 

0 

Brown  sand  at  2  feet. 

4 

7 

0 

Light  orange  sand  at  3.5  feet. 

Ught  tan  sand  at  4  feet. 

Orange  gold  sand  at  5  J  feet. 

• 

HA26 

1 

0 

Brown/black.  sandy  soil  at  0  to  0.5  feet. 

4 

0 

Hne,  brown  sand  becoming  progressively  more  ora 

• 

% 

6.5 

0 

and  light  brown  at  0.5  feet. 

Light  orange/tan  sand  at  3  feet. 

Tan  at  4  feet. 

Light  tan/off  white  sand  at  4.5  feet. 

Wet  sand  6S  feet. 

i 

HA27 

1 

0 

Light  brown  gravel  and  soil  at  0  to  1  foot. 

» 

4 

0 

Light  tan  sand  at  IJ  to  4  feet. 

7 

0 

Light  gray  sand  at  4.5  feet. 

Tan  sand  at  5  feet. 

White/light  tan  sand  at  6  feet. 

4 

HA28 

1 

0 

Blackish,  dark  brown  soil  from  0  to  0.5  feet. 

• 

4 

0 

Brown,  sandy  soil  with  small  grave’  from  0.5  to  1  fo 

6 

>1000 

Brown  sand  from  1  to  2  feet. 

Light  brown  to  light  tan  sand  at  2  feet. 

Light  tan  to  white  sand  at  5  feet. 

ft 

4 

Light  brown/gray  sand  ( very  strong  odor)  at  5.5  fe 

Strong  fuel  odor  (OVA  reading  lOOppm  over  hole) 

Wet  sand  at  7  feet. 

w 

HA29 

1 

1 

Brown,  sandy  gravel  from  0  to  1  foot. 

4 

400 

Tan  soil  at  2  feet. 

t 

6 

>1000 

Light  gray  sand,  strong  odor  at  4.5  feet. 

Red  clay  at  5  feet. 

Gray/wdiite  sand  at  6  feet. 

Water  at  7.5  feet,  strong  odor. 

4 

HA30 

1 

0 

Brown  and  sandy  becoming  lighter  with  depth. 

• 

4 

0 

Small  amounts  of  red/brown  clay  at  4  feet. 

Impenetrable  layer  at  4+  feet. 

HA31 

1 

0 

Brown  sand  soil  from  0  to  1  foot. 

4 

0 

Fuel  odor  at  3  feet. 

4 
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TABLE  BJ*^ontintted 

P 

SITE  3/6  EXPLORATORY  HAND  AUGER  SUMMARY 

ft 

4 

VOLK  FIELD  ANGB,  WI 

P 

Headspace 

4 

Boring 

Depth 

Reading 

Lithology 

• 

I.D. 

(feet) 

ippm) 

6 

>1000 

Abrupt  change  in  color  to  light  brown/tan  at  4.5 
feet 

I 

Gray  with  strong  odor  at  5  feet. 

Dark  gray  with  strong  odor  at  6  feet. 

• 

HA32 

1 

0 

Normal  sand  and  soil. 

4 

0 

7 

0 

( 

HA33 

1 

11 

Normal  sand  and  soil. 

• 

4 

18 

7 

14 

HA-40 

3 

6 

Black  organic  clay  with  sand  to  5  feet. 

t 

• 

I 

6 

250 

Dark  brown  fine  sand  with  gravel,  moist  to  7  feet 

9 

300 

Slight  fuel  odor  2  to  7  feet. 

Yellow-white  fine  sand,  wet,  strong  fuel  odor  7  to 

9  feet 

( 

HA-41 

3 

140 

Black  organics,  gravel  with  fine  sand. 

• 

5 

95 

some  silt,  wet  to  2.5  feet. 

t 

9 

700 

Li^t  brown  fine  sand  with  little  gravel, 
moist,  slight  fuel  odor  to  5  feet. 

Gray  clay  and  sand,  moist,  slight  fuel  odor 
to  7  feet. 

Tan  sand  saturated  to  9  feet. 

• 

HA-42 

3 

0 

Black  organic.  Gravel  with  fine  sand,  some 

6 

0 

silt  and  clay  to  2.5  feet. 

ft 

1 

9 

1 

Dark  brown  to  black  Sne  sand  with  gravel, 
some  silt  banding,  moist  to  4  feet. 

Light  brown  line  sand  with  sUt  banding 
to  7  feet. 

Yellow-white  fine  sand,  wet  to  9  feet. 

• 

HA-43 

3 

0 

Black  organics  clay  with  sand  to  .5  feet. 

6 

0 

Dark  brown  fine  sand  with  silt  bands. 

9 

1 

moist  to  3  feet. 

• 
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TABLE  B  J-Continued 

SITE  3/6  EXPLORATORY  HAND  AUGER  SUMMARY 
VOLK  FIELD  ANGB,  WI 


Boring 

I.D. 

Depth 

(feet) 

Headspace 

Reading 

(ppm) 

Litboit^ 

Light  brown  fine  sand,  little  gravel 
some  silt  bands,  moist  to  7  feet. 

Yellow-white  fine  sand,  little  silt, 
wet  to  9  feet. 

HA-44 

0 

Black  organic,  orange  brown  fine  sand 

7 

0 

wet  to  feet. 

9 

0 

Greyish  white  fine  sand  with  clay  layers,  moist 
to  7.5  feet. 

Orangish  brown  fine  sand  saturated  to  9  feet. 

HA-46 

3 

0 

Black  organics  to  .5  feet. 

0 

Orange  brown  fine  sand,  little  silt,  wet  to  3  feet. 
Yellow  white  fine  sand,  little  silt  to  5  feet. 

Orange  fine  sand  with  reddish  brown  clay 
bands,  moist  to  7  feet. 

Reddish  brown  clay,  saturated  to  8.5  feet. 

HA-47 

3 

0 

Black  organic.  Orangish  brown  fine  sand  moist 
to  one  foot 

7 

0 

Gravel  to  1.5  feet. 

8 

2J 

Orangish  brown  fine  sand,  some  silt  moist  to  3 
feet 

Whitish  yellow  fine  sand  moist  to  8  feet 
then  saturated. 
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Project  I . □ .  ATo: 
well  I .  O .  VFi  Mwt 
Date  Installeo  ic 


U  w  H 

m  a 

s 


LITHOLOGIC  OESCBIPTION 


2^  GRAPHIC 
LOG 

§ 


WELL  DIAGRAM 


^  As  aoove  witn  olacK  sanastona  fragaants. 


^  As  aQove  Mith  wntte.  brown,  and  black 
sanostona  fragments  (granules) . 


®  As  abova. 


^  As  above. 


°  •  s  As  abova . 


As  above  axceot  black,  woita.  brown 
sanostona  granules. 


SANDSTONE,  nedlua  to  coarse,  dark 
yellowish  orange  to  light  brown, 
roundod  to  subroundad.  moderate 
to  poor  sorting. 
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Client  volk  Field  angB 

[page  i  of  2 

Site  1 

Proiect  I.D.  AT077__  __ 

Boring  r . □ .  MW7 

well  I.D.  VFl  MW7 

Geo  logist/Enaineer  K„,  .S,  Charick 

Date  Installed  l.Qr£*3“99 

Crillina  Metnod  Mud  Poiarv 

Date  Grouted  IJJ-SQ-SQ 

Samolina  Metnod  So  1 1 1 -Sodon/ Gr aD 

Casino  Material  2"  °'<.C_scn  40 

Date  Started  10-20-39 

Screen  Material  2'  O.OlO"  ww  PVC 

Date  Comoleted  10-20-89 

Casino  Interval  (ft)  -  gg 

Driller  Nortn  Star 

Screened  Interval  (ft)  «g  -  §g 

jBorenole  Diameter  (in)  10 

Sumo  Installed?  . 

Dentn  Dr i 1 1 ed  (  f t )  63 

well  Deotn  (ft)  62.5 

Ground  Flevation  (ft)  910.4 

TOC  Elevation  (ft)  912.10  (11-29-09) 

Jeotn  to  Water  (ft)  10. IS 

water  Level  (ft)  901.94 

Date  Measured  11-13-90 

Date  Measured  11-13-90 

1 _ 

n_  ^ 

a  ^ 


5-H 


10^3 


15^3 


20-W 


25-a 


00 

s 

o 


lithologic  kscbiption 


SANO,  yellOHisn  broMo  witn  oroMn,  black. 
arangt,  unite  sanaatone  granulea.  vary 
fine  to  coarse  grained,  subrounaed  to 
suoangular.  ooorly  sorted. 


SANO.  moderate  brown,  very  fine  to 
medlun.  rounded  to  subrounded.  boorly 
sorted. 


As  abdve  exceot  small  rock  fragments 
(granules)  . 


As  above. 


SANDSTONE,  dark  yellowlsn  orange,  very 
weathered,  medium  to  coarse,  rounded  to 
subrounded.  moderate  to  well  sorted. 


As  above  exceot  moderate  sorting  and 
grayish  orange. 
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is  aoovt  excsot  Hne  to  ntdlua.  som 
black  sanostona  granules,  poor  to 
nooerate  sorting. 


AS  aoove. 


As  above . 


°  AS  above . 


^  AS  above  cxceot  grayish  orange  to  pale 
yellOMisn  orange. 


0  As  above . 


°  As  above  except  medlua  to  coarse. 
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LITHOLOGIC  DESCRIPTION 


TOPSOIL.  SANO.  black  to  5  incnes,  fine 
to  neoiua. 

SANO.  nooerate  oroHn  to  dark  ytUOMish 
oranga  to  2  feet,  fine  to  meoiua, 
rounded  to  subrounded,  moderately 
sorted. 


SANO.  grayish  orange  to  dark 
yellowlsn  orange,  fine  to  slightly 
coarse,  rounded  to  subrounded, 
moderately  sorted. 


SANO.  dark  yellOMisn  orange,  little 
black  sandstone  granules,  very  fine 
to  fine.  Mali  sorted. 


Ae  above  exceot  moderate  yellowlsn 
brown. 


SANDSTONE,  grayish  orange,  very 
weathered,  friable,  very  fine  to  mediua 
(black,  brown,  yellow,  red  sandstone 
granules) .  well  sorted. 


SANDSTONE,  saw  as  above  except  pale 
yellowish  orange,  very  fine  to  aediua. 
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is  above  exceot  fine  to  slightly  coarse. 


is  aoove. 


Saae  as  above  exceot  meeiue  to  coarse. 


is  above. 


SANOSTONE.  saae  as  above  exceot  dark 
yellowish  orange,  very  fine  to  nediua. 


■  3  As  above . 


As  above  exceot  aedlua  to  coarse. 


■  ^  AS  above . 
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TOPSOIL. 

SANO.  dark  yellOMlsn  broMfi  ana  dusky 
broMn  (mottled)  .  fine  to  aeoiua 
grained,  moderately  sorted, 
comoacted.  damo. 


^  SANO.  moderate  yellowish  erown.  fine 
to  medium,  suorounded.  sorted,  wet. 


CLAY.  2- Inch  layer. 

As  ebove  excsot  medium  to  coarse. 
SANDSTONE,  moderate  yellowish  brown, 
very  weathered,  friable,  fine  to  coarse, 
subrounded,  moderate  to  ooorly  sorted. 


As  above. 


As  above. 
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LimOGIC  OESCPIPTION 


TOPSOIL.  QlacK.  fine  to  aedlua  sand, 
daao,  oeotn  to  6“ . 


SANO.  yellowlsa  brot<n  Mitn  little  black 
staining,  mostly  fine  grained.  msII 
sorted,  few  rock  fragaents  (2-lncn) . 


SANO,  yellow,  mostly  fine  grained, 
subsngular,  well  sorted,  saturated. 


SANO.  mostly  aedlua  to  coarse. 
SANOSTONE  at  19  feet,  bale  beige,  very 
westnered.  friable. 


SANOSTONE.  bale  beige  with  trece  black 
fragaents,  very  weathered,  friable, 
aedlua  to  coarse,  subrounded,  boorly  to 
aoderataly  sorted. 


Saae  as  above 


Si 


SN 


GRAPHIC 

LOG 


e 

o 

L> 


T 


MELL  DIAGRAM 


eN.Ti 


Sano  Pack  »|«  a~»p - Orout 

Lsentonite 

Seal 


o  in  fi)  n 


ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


puts 


» 


ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


Cl  lent  V 


[Page  2  of  3 
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As  aDove. 


As  aoove. 


As  above. 


As  above. 


As  above. 


As  above. 
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SANO  and  SILT,  orange  dusky  broMn  to 
pale  yellOMisn  orown.  fine  to  medlua, 
suOrounded.  moderately  sorted, 
dead  to  very  moist,  strong  odor. 


SM  -t;--  .-.v  • 

vr'-V’y 


SMV;V;.v;; 


SANO.  pale  yellONlsn  eroMn.  fine  to 
medlua,  mdderately  sorted,  moist. 
SANOY  CLAY,  moderate  brown .  2  men 
layer  at  9  feet. 


mm 


SANO.  graylsn  orange,  fine  to  medlua. 
subrounded,  moderately  sorted,  wet. 


SANOSTONE.  graylsn  orange  wltn  soae 
wnite  streaking,  very  weatnered. 
friable,  trace  black  minerals,  fine 
to  coarse,  rounded,  moderate  to  poorly 
sorted,  fossil If erous. 


As  above. 


As  above,  exceot  medlua  to  coarse. 
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As  aoovs. 

As  aoave. 

SANDSTONE 

(as  above) . 

As  above. 

As  above. 

As  ebove. 

As  above. 
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SANDSTONE,  graylsn  orange,  nedlue  to 
coarse,  rounoeo.  moderately  to  ooorly 
sorted.  fossilUerous. 
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As  aoove. 
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LITHOLOGIC  DESCRIPTION 


TOPSOIL.  SOM  CLAY,  trace  sand.  Dlacfc. 
fine  to  l.S  feet. 

SANO,  oale  yellOMlsn  broen  to  dark 
yellOMisn  oroen,  fine  to  Mdlue.  rounded 
to  subrounded.  moderate  sorting. 

SILT,  froe  swaeo  to  4.2  feet. 

SANO.  dark  yellowisn  brown  to  brownian  eu 
gray  to  6  feet,  black,  orange,  brown, 
yellow  sandstone  granules,  fine  to 
nedlua.  subrounded  to  rounded,  well 
sorted  to  eoderately  sorted. 

CLAY,  at  8.3  feet,  trace  sand.  fine.  _ 

trace  silt,  oale  brown  (verved)  to  11.9  CL 
feet. 

SANO,  oale  brown,  fine  to  Mdlua, 

.2  subrounded  to  rounded,  well  sorted  to 
12  feet. 

SANO.  yellowish  brown,  fine  to  Mdlua, 
at  13  feet. 
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SANO.  yellowish  brown,  fine  to  Mdlua, 
aoderately  sorted. 


As  ebove. 


SANO.  Boderate  brown  to  dark  yellowish 
orange,  white,  orange,  yellow,  black 
sandstone  granules,  fine  to  Mdlua. 
flra.  cluaod  of  slit  (ll^t  brown). 


Ml  a 
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13  i ®  As  above. 


As  above  except  more  rock  fragments, 
(oebbles) . 


CLAY,  moderate  brown,  and  SANO,  dark 
orange,  very  fine  to  coarse  to  40,9 
feet. 

SANO,  moderate  brown,  very  fine  to 
fine  to  41  feet. 

SANO.  yellowish  brown,  medium  to 
slightly  coarse  to  42  feet. 

As  above. 


SANOSTONE.  moderate  yellowish  brown, 
weathered,  orange,  black,  white,  brown 
sandstone  granules,  medium  to  coarse 
grained,  moderately  to  poorly  sorted, 
firm. 


SANOSTONE.  dark  yellowish  brown, 
weathered,  black,  white,  red  sandstone 
granules,  clumos  of  clay  and  silt, 
medium  to  coarse  grained  to  99.29  feet. 
As  above  except  black,  white,  brown 
sandstone  granules  and  yellowish 
brown  to  97  feet. 

As  above  except  pale  yellowish  brown 
and  fine  to  medium. 

As  Move. 
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2.e 

SANO  and  soae  SILT.  broMnisn  black  to 
dark  orange,  very  fine  to  eedlua, 
eubangular  to  subrounded,  poor  to 
aoderate  sorting. 

9 

2.2 

SANOSTONC,  oele  yellowlsn  broen,  brown, 
black,  white  and  orange  granules,  very 
weetnered.  friable,  eedlua  to  coarse, 
rounded  to  subrounded,  eodsrate  to  well 
sorted. 

2 

As  above. 

2 

AS  above. 

2 

As  above. 

j 

2 

As  above  axceot  larger  black  sandstone 
granules  (pebbles) . 

n  i/\/\ 

2  GRAPHIC 
-•  LOG 
Si 


HELL  DIAGRAM 


ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


IWI 

I 

I 

m 

i 

I 


sirro; 


LITHOLOGIC  OESCBIPTION 


SANO,  moderatt  broan  to  light  broMn, 
vary  flna  to  aaoiua.  suOrounOad  to 
sudangular.  aodarata  sorting  to 
poor  sorting. 


SANO,  light  broiM,  aadlu*  to  coarsa. 
roundao  to  subroundad.  modarata 
sorting. 


As  abovo  axcaot  grayish  oranga. 


SANDSTONE,  pala  yallOMlsh  oranga.  vary 
waatharad,  frlabla.  black  and  oranga 
sandatona  granulas.  madlua  to  coarsa 
gralnad.  roundad  to  subroundad.  aodarata 
sorting. 


As  abovs  axcaot  vary  pala  oranga. 


As  abova. 
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TOPSOIL,  sand,  fine,  trace  silt. 
broMfiisn  black,  soae  clay,  rock 
frageents  (shale)  to  l.S  feet. 

SAND.  1.5  feet  to  2.5  feet,  light 
brottn  to  eoderate  brown,  fine  to 
slightly  coarse,  subrounded  to  rounded, 
moderately  to  ooorly  sorted. 

SANDSTONE,  yellowish  brown,  aediua  to 
coarse,  rounded  to  subrounded. 
Moderately  sorted  to  5.5  feet. 

CLAY,  soae  sand,  fine  trace  silt, 
varved,  tuoderate  brown  and  very  light 
gray  to  6  feet. 

SANDSTONE,  little  clay.  Moderate 
yellowish  brown,  weathered,  saell 
black  rock  fragaents.  granular  sized, 
black  sandstone  granules,  aediua  to 
coarse,  rounded  to  subrounded,  poorly 
sorted. 


As  above. 


5! 


As  above  except  larger  sandstone 
granules. 


® ®  1  As  above . 
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LITHOLOGIC  OESCRIPTION 


TOPSOIL  to  3  feat. 

SANO,  dark  yallowitn  orango  to 
aodarata  Drown.  Hna  to  Mdlua  to  4 
faat. 

SILT.  SANO.  Mna.  Dtack.  to  4  Tatt  2 
incnaa. 

SANO.  modarata  yallowiafi  Drown. 

Tina  to  madlua. 


SANO.  vary  flna  to  aadlua. 

Saaa  as  adova  axcaot  3  Incnas  of  clay, 
aodarata  Drown  and  vary  llgnt  gray, 
rock  fragaants  (oaDDlas) . 


SANO,  aodarata  yailowtsn  Drown, 
flna  to  aadlua,  wall  sortad.  rock 
fragaants.  paDDlss. 


SANDSTONE,  pals  yallowlsh  oranga. 
waatharad.  aadlua  to  coarsa,  saall 
cluaos  of  silt,  rock  fragaants (psbb las) . 


SANDSTONE,  grayish  oranga.  soaa  Drown, 
Dlack.  rad.  yallow  sandstona  granulas. 
aadlua  to  coarsa. 
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Elevation  (ft)  921.2 

o  water  (ft)  10 ■ 92 _ 

asured  11-13-90 _ 


Project  I . □ .  AT0V7 _ 

We’-l  I.D.  VF3/6  MWS _ 

Date  Installed  10-26-89 _ 

Date  Grouted  10-26-89 _ 

Casing  Material  2"  °vc  sen  40 
Screen  Material  2"  Q.OiO"  ww  f 
Casing  Interval  (ft)  --a  -  50 
Screened  Interval  (ft)  50  -  sc 

Sump  Installed?  Yes _ 

well  Deptn  (ft)  S2 . 5 _ 

TOC  Elevation  (ft)  925 . gs  (i i- 

water  Level  (ft)  912.09 _ 

Date  Measured  11-13-90 _ 


LimOGIC  OESCRIPTION 


so 


10 . 8 


TOPSOIL.  Sana,  ffloderate  brotm,  fine 
to  2  incnes. 

SANO.  Ugfit  broMn.  fine,  well  sorted. 


30 


0 


As  above  except  dark  yellOMtsft  brown 
and  aoderate  brown  alternating  wltn 
black  sandstone  granules. 


0.3 


SANO.  soae  cluaos  of  silt,  pale 
yellowlsn  orange,  black  and  brown 
sandstone  granules,  fine  to  aedlus. 
aoderate  sorting. 


0 


SANDSTONE,  very  pale  yellowlsn  orange, 
weatnered.  black,  brown,  yellow,  orange, 
wnite.  sandstone  granules,  nedlua  to 
coarse,  aoderate  sorting. 


0 


As  above  except  dark  brown  sandstone 
(pebbles) . 


0.1 


As  above. 


(»APHIC 
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I*  Suap  -  Scretned  Interval  - ^  H **"^*lli*** 


a  r.  * 

</) 


LimOGIC  DESCRIPTION 


TOPSOIL,  dusky  broMn,  trace  SANO. 

SAND,  mottled  dusky  brown  to  moderate 
yellowlsn  brown,  rounded  to  subrounded, 
fine  to  medium,  moderate  to  well  sorted, 
damp. 

SANO,  moderate  yellowish  brown  with  some 
olive  gray  staining,  subrounded,  fine 
to  medium,  moderately  sorted,  moist. 


As  above  with  fuel  odor  and  wet. 


2  GRAPHIC 
LOG 
g; 


m 


SANDSTONE,  moderate  yellowish  brown 
to  grayish  orange,  very  weathered, 
friable,  subrounded,  medium  to  coarse, 
moderately  sorted. 


As  above. 


m 


As  above. 
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Page  l  of 


» 


ENGINEERING  ~  SCIENCE 
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Client  volk  Field  i 

5ite_7 _ 

I  Boring  I.D.  MW4 
j  Geologist/Engineer. 
'  Drilling  Method  Muc 
}  Samolmg  Method  So) 
I  Date  started  10-21- 
j  Date  Comoleted  IQ-t 
Or  1 1  ler  North  Star 
Borehole  Diameter 
Depth  Drilled  (^t)  . 
Ground  Elevation  (1 
Deoth  to  Water  (ft) 
Date  Measured  ll-i: 


Project  I.D.  ATO?: 
well  I.D.  VF7  MW4 
Date  Installed  10- 
Date  Grouted  10-2: 
Casing  Material  2" 
Screen  Material  2" 
Casing  Interval  (4 
Screened  Interval 
Sumo  Installed?  Yt 
well  Deotn  (ft)  3C 
TOC  Elevation  (ft) 
Water  Level  (ft) 
Date  Measured  ll-: 


Page 


(ft)  -2  - 
I  (ft)  13 


LITHOLOGIC  aSCaiPTlON 


Vi 

2  GRAPHIC 
J  LOG 


WELL  0IAGRA)4 


TOPSOIL.  SANO.  fine,  soae  SILT,  0-4 
inches.  suDangular  to  aubroundcd. 
well  sorted. 

SANO.  little  silt,  moderate  yellowish 
broMh,  fine,  oaao. 

CLAY,  trace  silt,  trace  sand,  noderate 
brown,  layers  of  slightly  darker  r‘- 

natter  i/4  Inch  thick,  varved.  fine. 


SANO.  trace  silt,  moderate  yellowish 
brown  to  dark  yellowish  orange,  fine 
to  very  fine. 


SANDSTONE,  pale  orange  grading  to 
grayish  orange  at  deotn.  very  weathered, 
friable,  black,  brown  sandstone 
granules,  fine  to  slightly  coarse, 
rounded  to  subrounded,  subangular, 
nooerately  sorted. 

As  above. 


As  above. 


HNu/OVA 
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volk  Field 


ANGB 


jPage  3 


r .  0 .  MW4 _ 

ist  k.  S.  CMancK 


Project  I.D.  AT077 _ 

well  I-D-  Yf7,MW4 _ 

Gate  Installeg  10-21-99 


LITHOLOGIC  CESCfilPTION 


d 


GRAPHIC! 

LOG 


MELL  DIAGRAM 
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c:  :e 
Site 
3or  I 
3eo  1 
Or:  1 
Samo 
3ate 
Gate 
Or  :  i 
Bore 
Oeot 
Grou 
Oeot 
Oate 


7 


9l<3  ANgB- 


n  g  I . 0 .  MW3 


oaiat/Enaineer  K.  S.  CharicK 

ling  Met nog  Mud  Potarv _ 

ling  Metnoa  So  1 1 1 -Spoon /Grag 

Started  10-31-99 _ 

Comoleteo  10-21-89 _ 

ler  Nortn  Star _ 


(in) 

32 


nole  Diameter 
n  Drilled  (ft) 
no  Elevation  (ft) 
n  to  water  (ft)  iQ 
Measured  11-13-90 


JLL 


aoa.i 


[Page  l  of  2  * 


Pro ] ect  I . 

well  I . D .  VF7  MW5 _ 

Date  Installeo  10-21-89 _ 

Date  Grouted  10-21-89 _ 

Casing  Material  2"  °vc  sen  40 
Screen  Material  2"  0.0  IQ"  ww  Pvc 
Casing  Interval  (ft)  - 2  -  i j 
Screened  Interval  (ft)  13  - 

Sump  Installed?  "^es _ 

well  Deptn  (ft)  30 . 5 _ 

TOC  Elevation  (ft)  9Q9.75  (11-29-99 

water  Level  (ft)  899.04 _ 

Date  Measured  11-13-90 _ 


-2S_ 


^  := 


T 

1 


20-M 


2513 


to 

C/1 

s 


80 


9S 


100 


100 


0.3 


0.29 


0.8 


o.a 


0.7 


0.6 


LITHOLOGIC  ffiSCflIPTION 


TOPSOIL.  0-4  incnes.  SANO.  soae 
silt,  little  clay,  pale  yellOMish  broMn 
to  grayisn  orange  with  orange  nottling, 
fine,  suoangular  to  suorounoed,  well 
sorted  to  2  feet. 

CLAY,  trace  silt,  trace  sand,  moderate 
brown  and  very  pale  orange,  (varved) . 
fine. 


As  above  to  ll.S  feet,  bottom  S  incnes 
moderate  brown  and  dark  yellowish  brown 
varved  clay. 


As  above  to  tS.5  feet,  then  SANO. 
seme  silt,  moderate  yellowish  brown, 
rounded  to  suorounoed.  well  sorted. 


SANDSTONE,  moderate  brown,  very 
weathered,  fine  to  slightly  coarse, 
moderate  sorting. 


SANDSTONE,  some  sand,  trace  silt, 
moderate  brown,  fine  to  slightly 
coarse,  modersts  to  ooor  sorting. 


GRAPHIC 

LOG 


SCI-' 

sir 


CL 


SN 
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C 1 1 en t  VQlK  Pield  angh 
Site  7 

3oring  I . □ .  MW3 _ 

3eQlaaist  K.  S.  CharicK 


[P^ge  2  of 

Project  I . □ ■  AT077 _ 

well  I ■ □ .  VF7  MW5 _ 

Date  Installea  10-21-39 


CD 


LITWLOGIC  DESCRIPTION 


2  GRAPHICI 
LOG 


<)ELL  DIAGRAM 


30 


2 


o.a 


SANDSTONE.  SOM  Clay,  trace  slit, 
noaerate  yellOMisn  Drown,  medlue 
to  coarse.  suDrounded  to  rounded, 
moderately  sorted. 


1 


35H 


40H 


60H 


65' 
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I 

I 

n 

I 


\m 


TOPSOIL  and  SANO,  Hn«.  to  4  Inchts. 
SANO,  dark  yaHOMtsh  orang*.  Mnt  to 
madium,  rounded  to  auoroundcd, 
moderately  sorted  to  2  feet. 


SANO,  dark  yellOMisn  orange,  saall 
Black  sandstone  sandstone  granules, 
medium  to  coarse,  rounded  to 
subrounded,  moderately  sorted. 


SANO.  dark  yellowish  brown,  black 
sandstone  granules,  fine  to  medium, 
rounded  to  subrounded,  well  sorted 
to  11  feet. 

CLAY,  some  sand.  fine,  trace  silt, 
moderate  brown  to  11.3  feet. 

SANO.  dark  yellowish  brown,  black 
sandstone  granules,  fine  to  medium, 
rounded  to  subrounded,  well  sorted, 
to  12  feet. 

CLAY,  some  sand,  fine,  trace  silt, 
moderete  brown  to  19. S  feet. 

SANO,  dark  yellowish  orange  to  17  feet, 
black  sandstone  granules  to  12  feet, 
fine  to  medium,  rounded  to  subrounded, 
well  sorted. 

SANO.  little  clumos  of  silt  (moderate 
brown) ,  moderate  yellowish  orange, 
some  black  sandstone  granules,  medium 
to  slightly  coarse. 

SANOSTONE.  dark  yellowish  orange,  very 
weathered,  medium  to  coarse,  subrounded 
to  rounded,  moderete  sorting. 

SANOSTONE,  dsrk  yellowish  orange,  brown, 
black,  orange  ssndstone  granules,  fine 
to  medium,  moderete ly  sorted. 


Bentonite 

Seal 
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Cl  lent  Volk  Fi 

3ite_Z _ — 

Bor  mg  I  .  0  . 

~eo  loQ  ist  K  ■  _i 


Page  2  of 


Pro  3  ect  I . □ . 
well 

□ate  Installea. 


LITHOLOGIC  DESCRIPTION 


2  GRAPHIC 
-I  LOG 
IS 


m.i  DIAGRAM 


SANOSTONE.  clueos  atU  (eoderate 
bro«<n)  .  dark  yellowian  orange,  very 
fine  to  aeoiue.  rounded  to  suorounded. 
moderate  sorting. 


SANDSTONE,  dark  yellowlsn  Droen. 
red.  Drown.  Dlack.  yellow,  orange 
sandstone  granules,  very  fine  to  fine, 
well  sorted. 


SANOSTONE.  Dale  yellowish  orange, 
black,  brown,  red,  yellow  sandstone 
granules,  fine  to  eedlua.  well 
sorted. 


GM.Tn 


TOPSOIL.  SOM  SANO.  SOM*  SILT,  dark 
brown. 

CLAY.  3- men  thick  lens,  soaa  black 
staining. 

SANO.  moderate  yellowian  brown,  fine 
to  Mdlum.  subrounded.  moderately 
sorted,  daea. 

CUY.  3- men  thick  lens  at  S.S  feet. 
SOM  black  staining. 


SANO,  moderate  yellowish  brown  with 
SOM  black  staining,  fine  to  medium, 
subrounded,  moderately  sorted,  wet. 


As  above. 


As  above. 


|«  Sump  -  Screened  Interval  -  — H  h-*-H  Concrete 

Bentontta— — I 
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Client  vq^k  Field  angB 

Page  i  of 

Site  a 

Protect  I . D .  AT077 

aor  ing  1 . □ .  PZl 

Well  I  .D.  VFS  PZl 

Geo  loijist/Fnqineer  Wu  1  IS.  1*^ 

Date  Installed  9-30-90 

Grilling  Metnod  g . S5"  h.S.a. 

Date  Grouted  9-30-90 

Gatnolina  Metnod  Sd.lit-Sooon 

Casing  Material  l"  Py^i;  sen.  40 

Gate  Started  9-30-90 

Screen  Material  l"  .  Q 10"  wm  pvc 

Gate  Camoleted  9-30-90 

Casino  Interval  (ft)  0-7.5 

Oriller  Nartn  Star 

Screened  Interval  (ft)  2*3.™  12.5 

aorenole  Diameter  (in)  11 

Sumo  Installed?  No.  lao. 

neotn  Drilled  (ft)  14 

well  Deotn  (ft)  13 

Ground  Elevation  (ft) 

TOC  Elevation  (ft)  906.86  (11-30-? 

Deotn  to  Water  (ft)  3 . OS 

Water  Level  (ft)  903.81 

Date  Measured  lO-ip-90 

Date  Measured  10-15-90 

O. 


5 


,0-X 


15H 


20H 


25H 


UJ 

i 


o 


90 


73 


73 
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LimOGIC  DESCRIPTION 


TOPSOIL.  SOM  SANO,  brownisn  black,  daaa 
CLAY,  mottled  lignt  broHn  to  aeaiua 
gray.  Mra. 

CLAY,  mottled  lignt  brown  to  black,  wet. 


ft 


SANO.  moderate  brown,  fine  to 
coarse,  rounded  to  subrounded, 
moderately  sorted. 


sw 


CLt-.r-.d 


SM 


GRAPHIC 

LOG 


MELL  DIAGRAM 
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Concrete 


3 


ENGINEERING  -  SCIENCE 

SOIL  BORING  LOG  AND  WELL  CONSTRUCTION  RECORD 


C  1  lent  vc 
S  1  te  9 


Page  i  o* 


Pro  3  ect  1 . 0 . 


vat 

I 


30  0  TOPSOIL,  soee  SILT,  dusky  firown 


CLAY,  trace  sUt.  dusky  Or  own. 

400  "kOlue  soft. 

SANO.  trace  sUt.  Mne  to  eedlua. 
suorounded.  moderately  Nell  sorted. 


I  SANO,  dusky  broMH.  fine  to  aedlua. 
suorounded.  moderately  sorted,  wet. 


As  above. 
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Borehole  Oiatneter  (ir 
□eotn  Orillea  (^t) 
Ground  Elevation  (ft) 
Oeotn  to  water  (ft) 
Gate  Measured 


§  ®  S. 

••  i 


LITHOLOGIC  DESCRIPTION 


TOPSOIL,  sand,  trace  silt,  noderate 
Drown  to  black,  fine  to  coarse. 

SANO.  trace  silt,  moderate  brown,  black, 
brown,  red.  yellow  sandstone  granules. 
Mna  to  coarse,  suoroundad.  ooorly 
sorted. 

As  above  exceot  norm  sandstone  granules. 


As  above  exceot  eoderate  yellowisb 
brown. 


SANO.  dark  yellowlsb  brown  to  dusky 
yellowisn  brown,  fine  to  sligntly 
coarse,  ooor  to  eoderate  sorting. 


CLAY,  trace  sand,  trace  silt,  dusky 
yellowisn  brown  (varved)  to  21  feet. 
CLAY,  soee  sand,  nediua  trace  silt, 
olive  gray  to  eoderate  brotet  (varved) 
to  23  feet. 


Saae  as  above  except  trace  send.  fine. 


Si  IP 

'Ip  iI 

I  I 

IP  PI 
IP  PI 

if 

^  9 
9  9 
9  9 


■KT  Sttai  • 
Conductor 
casing 
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LimOGIC  OESCRIPTION 


SANO.  mooerate  oroMn  atth  orange. 
OroMn.  and  DlacK  sandstone  granules, 
fine  to  ffledlun.  rounded  to  suDrounded. 
moderate  to  well  sorted. 


^  As  above  exceot  medium  grained,  (green. 
Hhlte.  yellou.  orange,  broxn,  black 
sandstone  granules) . 


As  above 


ISHr..-.; 


As  above. 


^  As  above. 


°  As  above . 


0  As  above. 
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Cliant  VQlk 
Site  IQ  , 
Boring  I.D. 


Pro  j  ect  I.D. 
well  I.D.  VF 
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Grout 
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ng  Int 
ened  Ii 
Insta 


Page  i  of  i 


</> 


m 


^  o  ■ 

* 

»•  i 


LITHOLOGIC  DESCRIPTION 


30  1.2  topsoil  first  4  incnes.  sand,  nodarata 

broMn,  fine  to  aodiue.  trace  silt. 
■Oder ate ly  sorted. 


SANO.  trace  silt,  moderate  brown, 
black,  red.  yellow,  white,  orange, 
sendatone  grenules.  fine  to  coerse. 
subrounded  to  rounded,  poorly  to 
■oderetely  sorted. 


as  above. 


As  above  except  olive  gray  and 
■ediue  to  coarse. 
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Client  Volk  Pleld  anGB 
Site_iQ _ 


Soring  1.0.  MW7 


n<»QlQaist/Enaineer  K.  S.  CharicK 
Onlling  Metnoa  Mud  Rotary 
Same  ling 
□  ate 

□ate  Completed  10-25-89 
□r  1 1  ler  North  Star _ 


Method  Solit-Spoon 
started  1Q-22-B9 


Borehole  Olameter  (in) 

□eoth  Drilled  (ft)  gQ _ 

Ground  Elevation  (ft)  9S4 
□eoth  to  water  (ft)  S . 24 
□ate  Measured  11-13-9Q 


3. 


§1 


:x 


10- 


20- 


25H 


Page  i  of 


Project  I.D.  ATQ77 _ 

well  I.D.  VFIQ  MW7 _ 

Date  Installed  10-23-89 _ 

□ate  Grouted  10-22-89 _ _ 

Casing  Material  2"  pvC  sen  40 _ 

Screen  Material  2"  O.QiQ"  ww  PVC 

Casing  Interval  (ft)  -3-6 _ 

Screened  Interval  (ft)  6  -  i6 _ 

Sumo  Installed?  Yes _ 

well  Deotn  (ft)  la.s _ 

TOC  Elevation  (ft)  956.86  (11-29-8' 

Water  Level  (ft)  9Bl  .  62 _ 

Date  Measured  11-13-90 _ 


BLOHS/6  IN 

o 

M 

o  m 

LITHXOGIC  0ES(»IPTI0N 

d 

Si 

GRAPHIC 

LOG 

sii 

Qi|n  n 

75 

2.8 

TOPSOIL,  sand,  mdarate  brown,  atdlua 

D  n  B 

to  coarse  to  3  incnes. 

2  SH  B 

SANO,  ligtit  brown,  medlun  to  coarse. 

BE  B 

subrounded.  ooor  sorting  to  l.S  feet. 

1  M  H 

AS  above  exceot  graylsn  orange  to  2 

!  jjS  B 

feet. 

1  !h  S 

SANG,  aoderate  yellowlsn  brown,  red. 

1  B  B 

35 

2 . 2 

yellow,  orange,  wntte.  black  rock 

j  ijS  H 

frageents,  coarse  to  very  coarse. 

■ 

Moderate  sorting. 

1 

2S 

2.2 

As  above. 

a. a 

1  9 

As  above 

As  above 
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Client  Volk  Flald  ANG 

Site_a2 _ 

Boring  ID.  MW 1 
Geolooist/Enalneer  Ju 
Orilllng  Method  6 . 2S" 
Sampling  Method  Split 
Date  started  9-29-90 
Date  Completed  5-59-9 

Driller  North  Star _ 

Borehole  Diameter  (In 
Depth  Drilled  (ft)  45 
Ground  Elevation  (ft) 
Depth  to  water  (ft)  _Z 
Date  Measured  11-13-9 


Page 


Project  I.D.  AT07: 
well  I.D.  VE92  MW: 
Date  Installed  9-; 
Date  Grouted  9-29- 
Casing  Material  2' 
Screen  Material_21 
Casing  Interval  (t 
Screened  Interval 
Sump  Installed?  Yt 
well  Depth  (ft) 

TOC  Elevation  (ft) 
Water  Level  (ft)  _J 
Date  Measured  11-: 


(ft)  -2  - 
1  (ft)  18 


-i  to  (->  S 

I  s  *  I 

to  o  M  ? 


LITHOLOGIC  DESCRIPTION 


TOPSOIL,  soee  silt,  trace  sand, 
dark  brown. 


SANO,  light  brown,  fine  to  aadlua, 
subrounded.  Moderately  sorted,  wet. 


CLAY,  (at  6  feet)  .  pale  brown,  daao, 
fire. 


SANO.  pale  yellowish  brown,  fine  to 
eedlue,  subrounded,  aoderately  sorted, 
wet. 


SANO.  pale  yellowish  brown,  fine  to 
eedlue  grained,  subrounded, 
eoderately  sorted. 


As  above. 


As  above. 


BLOMS/6  IN 
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LITHOLOGIC  CESCflIPTION 


As  abovs. 


As  above. 


SANQSTONE,  pale  yellOMisb  broMn,  very 
weathered,  friable,  fine  to  coarse, 
subrounded,  moderately  sorted. 


2  GRAPHIC 
-j  LOG 
Si 


Page  2  of  2 


Sand  Pack 


GROUNDWATER  LEVEL  SUMMARY 


TABLE  B.4 

WELL  CONSTRUCTION  DETAILS 
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TABLE  B.4~Continued 
WELL  CONSTRUCTION  DETAILS 
VOLK  FIELD  ANGB,WI 
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GROUNDWATER  ELEVATION  MEASUREMENTS 
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TABLE  B.10 

SUMMARY  OF  VERTICAL  GRADIENTS  (1) 
VOLK  HELD  ANGB,  WI 


Shallow 

WeU 

Deep 

WeU 

Vcritcal 

Gradleat  (ft/R) 

Dec.  1989 

OCL1990 

Nov.  1990 

July  1991 

Oct  1991 

Sitel 

MW-1 

MW-4 

0.0023 

0.0023 

0.0028 

0.0018 

0.0018 

MW-1 

MW-5 

0.0006 

0.0008 

OD007 

0.0012 

0.0000 

MW-4 

MW-5 

0.0000 

0.0003 

0.0000 

0.0009 

-0.0006 

Site  2 

MW-3 

MW-5 

-0.0014 

-0.0044 

-0.0037 

-0.0054 

-0.0037 

Site  3/6 

MW-3 

MW-6 

0.0008 

0.0013 

0.0013 

0.0023 

-0.0010 

Site  10 

MW-4 

MW-S 

0.0509 

0.0578 

0.QS48 

0.QS78 

(1)  A  negative  gradient  iiuticatet  an  upward  gndieitt  and  t  poMtive  gradient  indicates  a  dopMiwwd  gndiem. 

(2)  Water  levels  not  measured  at  Site  10  in  October  1990. 
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SITE  1 - Fire  Training  Area 
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Geophysical  surveys  were  conducted  in  September  1989  as  a  part  of  the 
Installation  Restoration  Program  Remedial  Investigation  work  at  Volk  Field  Air 
National  Guard  Base,  Wisconsin.  The  objectives  of  these  surveys  were  to 
supplement  geophysical  work  performed  previously  at  Sites  1  and  9,  to  locate  i 

possible  buried  munitions  at  Site  9  and  to  aid  in  identifying  locations  for  the 
placement  of  soil  borings  and  soil  gas  sampling  probes  at  Site  9  and  the  southern 
part  of  Site  1. 

Geophysical  survey  techniques  that  were  used  included  electromagnetic  (EM)  ^ 

conductivity  and  magnetometry.  This  appendix  describes  the  methodology  used  in 
conducting  the  surveys  and  presents  the  field  survey  results. 

METHODOLOGY 

Electromagnetic  Conductivity  Survey  9 

Electromagnetic  terrain  conductivity  profiling  is  a  method  for  obtaining 
subsurface  information  in  areas  made  up  of  unknown  materials.  The  EM  survey 
was  performed  using  a  Geonics  Model  EM-31  electromagnetic  terrain  conductivity 
meter.  It  measures  the  terrain  conductivity  of  the  earth  in  millimhos  per  meter  ^ 

(mmhos/m).  The  EM-31  meter  is  effective  to  a  depth  of  approximately  18  feet 
(McNeill,  1980).  The  apparent  conductivity  of  the  ground  measured  by  this  method 
is  a  function  of  the  ability  of  materials  to  transmit  electrical  currents.  This  ability 
may  be  dependent  on  certain  properties  such  as  soil  type,  porosity,  moisture  content, 
soil  thickness  and  in  general,  the  ionic  content  of  subsurface  materials.  I 

Underground  utilities,  such  as  steel  pipelines  and/or  electrical  lines  and  buried 
metal  are  also  detectable  with  the  EM-31  by  the  instrument’s  response  with  a  "zero  " 
meter  deflection.  A  "zero"  meter  deflection  occurs  when  the  apparent  conductivity 
exceeds  the  full-scale  conductivity  for  the  range  setting  on  the  instrument. 

Magnetic  Survey  ^ 

Magnetic  measurements  are  indicative  of  variations  in  the  earth’s  magnetic 
field.  A  Geometries  Model  G-816/826A  Portable  Proton  Magnetometer,  which 
measures  the  total  intensity  of  the  earth’s  magnetic  field  in  gammas,  was  used  to 
obtain  field  measurements  at  the  sites.  The  data  collected  are  plotted  to  form  a  I 

magnetic  contour  map  which  depicts  magnetic  anomalies  present  at  a  site. 
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Magnetic  anomalies  will  be  present  where  the  earth’s  naturally  existing  magnetic 
field  has  been  altered  due  to  the  presence  of  ferromagnetic  objects  (i.e.,  drums, 
pipes,  steel  reinforcing  bars  in  concrete,  etc.)  or  where  the  replacement  of  naturally 
existing  soils  with  fill  of  lesser  or  greater  magnetic  properties  has  occurred. 

Grid  System 

The  grid  system  used  at  Sites  1  and  9  was  established  at  25-foot  intervals  to 
enable  adequate  coverage  for  both  the  EM  and  magnetic  surveys.  The  beginning  or 
starting  point  (0,0)  of  the  grid  was  located  50  feet  south  and  48  feet  west  of 
monitoring  well  VF9  MW-1  (Figure  C.l).  The  system  was  laid  out  in  a  north-south 
and  east-west  pattern,  using  a  compass  and  a  measuring  tape.  Marker  flags  were 
placed  in  the  ground  at  each  grid  station  and  numbered  with  the  appropriate  grid 
coordinates.  The  data  were  gathered  along  the  east-west  rows,  starting  at  the  (0,0) 
grid  station.  For  purposes  of  subsequent  discussions,  specific  grid  stations  are 
identified  by  their  north-south  column  number,  followed  by  their  east-west  row 
number.  For  example,  (100,  25)  denotes  the  station  located  at  the  intersection  of 
column  100  and  row  25. 

Presentation  of  Data 

The  EM  and  magnetic  data  were  checked  for  completeness.  The  data  were 
then  computerized  to  enable  the  preparation  of  contour  maps.  Following 
completion  of  data  entry,  the  data  files  were  checked  against  the  raw  field  data.  The 
data  are  presented  at  the  end  of  this  appendix  in  Tables  C.l  and  C.2. 

Contour  maps  were  generated  using  the  SURFER"  software  package 
developed  by  Golden  Software.  Areas  of  anomalous  EM  and/or  magnetic  response 
are  identified  by  distinct  contour  line  patterns  on  these  maps. 

FIELD  SURVEYS 

Electromagnetic  Conductivity  Survey 

EM-3 1  meter  readings  in  the  in-phase  mode  were  recorded  at  each  grid  point. 
The  in-phase  mode  is  generally  the  best  instrument  mode  for  locating  large  metal 
objects  or  considerably  large  aggregates  of  small  metal  objects. 

Evaluation  of  the  EM  data  shows  values  indicative  of  background 
measurements  range  between  5.3  to  5.4  millimhos  per  meter  in  the  south-central 
part  of  the  surveyed  area,  increasing  to  between  6.5  to  7.0  millimhos  per  meter  in 
the  north-central  part  of  the  survey  area.  The  contoured  EM  data  are  shown  in 
Figure  C.2. 

Four  EM  anomalies  were  observed  during  the  survey.  Two  anomalies  are 
related  to  "zero"  measurements  and  are  indicative  of  buried  metal.  The  actual 
conductivities  at  these  stations  are  greater  than  10  millimhos  per  meter,  the  full- 
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scale  deflection  for  the  instrument’s  range  setting  used  during  data  acquisition.  For 
contouring  purposes,  an  arbitrary  value  of  15  was  substituted  for  the  "zero"  values. 
These  anomalies  are  located  near  grid  points  (225,  225)  and  (275,  300).  Another 
anomaly  surrounding  node  (125,  125)  exhibits  higher  than  background  values, 
ranging  between  6.0  and  50.0  millimhos  per  meter.  These  higher  measurements 
may  be  due  to  scattered  small  metal  objects  or  other  conductive  material  beneath 
the  station,  or  to  a  large  metal  object  nearby.  An  anomaly  consisting  of  values  less 
than  4  millimhos  per  meter  is  located  in  the  vicinity  of  Site  1.  The  lower 
conductivities  may  be  indicative  of  fuel  contamination  from  the  fire  training 
exercises  or  may  be  the  response  due  to  the  4-inch  gravel  cover  at  the  Fire  Training 
Area. 

Magnetic  Survey 

Evaluation  of  the  magnetic  data  shows  magnetic  values  indicative  of 
background  readings  may  range  between  57,370  to  57,410  gammas.  A  natural 
diurnal  variation  was  present  during  the  survey.  The  magnitude  of  the  variation  was 
36  gammas  over  a  period  of  five  hours.  Four  pronounced  high  magtictic  anomalies 
and  one  pronounced  low  magnetic  anomaly  were  observed  at  Sites  1  and  9.  The 
contoured  magnetic  data  are  presented  in  Figure  C.3. 

The  magnetic  anomaly  at  grid  station  (150,  125)  exhibits  a  high  value  of  57.743 
gammas.  This  suggests  the  presence  of  buried  ferromagnetic  material  at  or  very 
near  this  station.  The  anomaly  at  station  (150,  175)  exhibits  a  high  value  of  57,676 
gammas.  However,  this  station  is  located  about  10  feet  south  of  monitoring  well 
VF9  MW-2  and  the  steel  protective  cover  of  the  well  may  affect  this  reading. 
Stations  (225,  200)  and  (275,  275)  show  high  values  of  57,794  and  57,771  gammas, 
respectively  and  suggest  the  presence  of  buried  ferromagnetic  material.  The 
magnetic  anomaly  at  stations  (525,  75)  and  (525,  50)  show  low  values  of  57,002  and 
57,061  gammas,  respectively.  A  metal  pipe  was  observed  in  the  ground  near  these 
two  stations  and  the  anomaly  is  attributed  to  this  pipe. 

Conclusions 

The  geophysical  surveys  of  Sites  1  and  9  have  resulted  in  the  identification  of 
various  EM  and  magnetic  anomalies.  The  outlines  of  the  anomalies  are  shown  on 
Figure  C.4.  Three  of  the  magnetic  anomalies  suggestive  of  buried  ferromagnetic 
material  correlate  with  EM  anomalies  suggestive  of  buried  metal.  The  slight  offsets 
in  the  location  of  the  magnetic  anomalies  with  respect  to  the  EM  anomalies  may  be 
attributed  to  the  fact  that,  in  general,  magnetic  anomalies  are  not  centered  over  the 
generating  object  (Breiner,  1973).  Also,  EM  can  respond  to  non-ferrous,  and 
therefore  non-magnetic,  metals  as  well  as  to  ferromagnetic  metals.  These  three 
anomalies  are  interpreted  as  indicating  the  presence  of  buried  metal  objects.  The 
anomaly  around  grid  point  (150,  125)  corresponds  to  the  suspected  location  of  a 
buried  C-47  aircraft.  The  anomaly  at  grid  locations  (225,  200)  and  (225,  225)  is 
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about  50  feet  northwest  of  the  suspected  munitions  burn  pit  and  may  represent  the 
actual  location  of  this  pit.  The  anomaly  at  grid  locations  (275,  275)  and  (275,  300) 
may  be  influenced  by  electrical  lines  present  in  the  north-central  part  of  the  survey 
grid.  However,  surrounding  stations  do  not  show  anomalous  readings.  Therefore, 
this  anomaly  is  attributed  to  buried  metal  objects. 
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TABLE  C.l 

SrrES  I  AND  9.  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 
ELECTROMAGNETIC  CONDUCTIVITY  DATA 
VOLK  FIELD  ANGB.  W1 

Date:  09/16/89 

InjCnuaeat;  Geooica  EM-31,  sehal  no.  86330 


Grid  Ideatifiicatioa 
Row  Columa 

Range 

(millimhoe/meter) 

Corrected  Rending  Comments 
(mUlimbotf/iDeter) 

0 

0 

10 

6.4/64 

0 

25 

10 

7  04-0,4 

0 

50 

10 

54 

0 

75 

10 

5  4 

0 

100 

10 

5.2 

0 

125 

10 

5.2 

0 

150 

10 

5.2 

Q 

175 

10 

5  2 

0 

200 

10 

5  2 

0 

225 

10 

5.2 

0 

250 

10 

5,2 

Q 

275 

10 

5.2 

0 

300 

10 

5.2 

0 

325 

to 

5.2 

0 

350 

10 

5.4  paiallel  to  fence 

0 

375 

10 

5.4  parallel  to  fence 

0 

400 

10 

6.2  parallel  to  fence 

0 

425 

to 

6.6  parallel  to  fence 

0 

450 

to 

7.2  parallel  to  fence 

0 

475 

10 

7.2 

0 

500 

10 

7.4  parallel  to  fence 

0 

525 

10 

8.2  parallel  to  fence 

0 

550 

10 

8.8 

0 

575 

10 

8.8 

0 

600 

to 

8.0 

25 

600 

to 

6.04-0.4 

25 

575 

10 

5.84-0.2 

25 

550 

10 

5,6 

25 

525 

10 

5,4 

25 

500 

10 

5,4 

25 

475 

10 

54 

25 

450 

10 

5.54-0.1 

25 

425 

10 

5.4 

25 

400 

10 

5.4 

25 

375 

10 

5.3 

25 

350 

10 

5.3  no  longer  parallel  to  fence 

25 

325 

to 

5.3 

25 

300 

10 

5.2 

25 

275 

10 

5.2 

25 

250 

10 

5.2 

25 

225 

10 

5.2 

25 

200 

10 

5.2 

25 

175 

10 

5.0 

25 

150 

10 

5.14-0.1 

25 

125 

10 

5.1 

25 

100 

10 

5,34-0.1 

■tt 
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TABLE  C.l  (coat’d) 

SITES  1  AND  9.  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 
ELECTROMAGNETIC  CONDUCTIVITY  DATA 

VOLK  FIELD  ANGB.  WI 

Date:  09/t6/S9 

Iiutnuaeac;  Geonics  EM-31,  senat  no.  86330 

• 

• 

• 

D 

Grid  Idet 
Row 

ibficatioa  Ruse 

Column  (miHimhoa/meter) 

Corrected  Reeding 
(miUimboe/meler) 

Comments 

• 

25 

75 

10 

5  4 

25 

50 

10 

5  5 

25 

25 

10 

7CK-1,0 

near  monitoring  well,  approach  lull 

25 

0 

10 

8  0/8.0 

eaat  edge  of  road  (bluff) 

50 

0 

10 

6  4»-0. 1 

east  edge  of  road  (bluff) 

50 

25 

10 

5  8-^1 

near  monitoring  well 

• 

50 

SO 

10 

5.6<-^.  1 

near  monitoring  well 

50 

75 

10 

5.4 

50 

100 

10 

5  4 

50 

125 

10 

5  3 

50 

150 

10 

5  3 

50 

175 

10 

5.2 

50 

200 

10 

5.4 

• 

50 

225 

10 

5  5 

50 

250 

10 

54 

50 

275 

10 

5  3 

50 

300 

10 

5  3 

50 

325 

10 

5.3 

50 

350 

10 

5  3 

i 

• 

50 

375 

10 

5  3 

SO 

400 

10 

5  3 

50 

425 

10 

5.4 

50 

450 

10 

5.5 

50 

475 

10 

5.5*-0.l 

50 

500 

10 

5.4 

50 

525 

10 

5.8+-0.4 

4  ft  from  cable  in  tree 

9 

50 

550 

10 

5.4-0.2 

50 

575 

10 

5.8 

near  former  trailer  site 

50 

600 

10 

6.0 

75 

600 

10 

6.0M).2 

75 

575 

10 

5.9 

75 

550 

10 

5.8+-0.1 

former  trailer  site,  near  cable  in  tree 

R 

75 

525 

10 

5.4 

former  trailer  site,  near  cable  in  tree 

75 

500 

10 

5.4 

75 

475 

10 

5.4 

75 

450 

10 

5.4 

75 

425 

10 

5.4 

75 

400 

10 

5.4 

75 

375 

10 

5.3 

• 

75 

350 

10 

5  3 

75 

325 

10 

53 

75 

300 

10 

5.3 

75 

275 

10 

4.8/54 

top  of  ridge  south  of  site  9 

75 

250 

10 

5.3 

75 

225 

10 

5.5 

R 

75 

200 

10 

5.8 

site  9  depression 

75 

175 

10 

5.8 
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TABLE  C.l  (coofd) 

SITES  1  AND  9.  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 
ELECTROMAGNETIC  CONDUCTIVITY  DATA 
VOLK  FIELD  ANGB.  WI 

Due:  09/16/89 

InMnimeiit:  Geontc*  EM-31,  senai  no.  86330 


Gnd  Identificatioa 
Row  Column 

Range 

(miUimhos/ meter) 

Corrected  Reading 
(millimbos/ meter) 

Comments 

75 

150 

10 

'  3 

75 

125 

10 

5  4 

75 

100 

10 

5.4 

75 

75 

10 

5.5 

75 

50 

10 

5.5 

75 

25 

10 

5  8-M3.2 

approaching  hiU  of  road 

75 

0 

10 

6  2/6.2 

east  edge  of  Bluff  Rd 

100 

0 

10 

6  2—0.1 

100 

25 

10 

5  8/5.8 

100 

50 

10 

5  7— 0.1 

100 

75 

10 

5  7^  1 

100 

100 

10 

5  7 

100 

125 

10 

6.0 

100 

150 

10 

6.6 

lowest  point  of  site  9 

100 

175 

10 

6.0 

100 

200 

10 

5.8 

100 

225 

10 

5.6 

100 

250 

10 

5.5 

100 

275 

10 

5.4 

100 

300 

10 

5.4 

100 

325 

10 

5  3 

100 

350 

10 

5  3 

100 

375 

10 

5.3 

100 

400 

10 

5.4 

100 

425 

10 

5  3 

100 

450 

10 

5  5—0.1 

climbing  hill  to  Bluff  Rd 

100 

475 

10 

5.5 

climbing  hill  to  Bluff  Rd 

100 

500 

10 

5.5 

100 

525 

10 

5.6— 0.1 

100 

550 

10 

6.0— 0.2 

former  trailer  site 

100 

575 

10 

6.0— 0.1 

100 

600 

iO 

6.2— 0.2 

125 

600 

10 

6.0— 0.2 

125 

575 

10 

5.9—0. 1 

125 

550 

10 

5.8—0. 1 

125 

525 

10 

5  6 

125 

500 

10 

5.3 

125 

475 

10 

5.4— 0.2 

125 

450 

10 

5  4—0.1 

125 

425 

10 

5  3 

125 

400 

10 

5.4 

125 

375 

10 

5.3 

125 

350 

10 

4. 8/5.0 

heading  into  site  9  landfill 

125 

325 

10 

54 

heading  into  site  9  landfill 

125 

300 

10 

5.4 

heading  into  site  9  landfill 

125 

275 

10 

5.4 

heading  into  site  9  landfill 

125 

250 

10 

5.4 

heading  into  site  9  landfill 
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TABLE  C.l  (cool’d) 

SITES  1  AND  9.  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 
ELECTROMAGNETIC  CONDUCTTVITY  DATA 
VOLK  FIELD  ANGB,  W1 

Date:  09/16/89 

Inatnimeiit:  Geooica  EM-31,  serial  no.  86330 


Gnd  Identification 
Row  Column 

Range 

( millimhna/iMlar) 

Corrected  Reading 
(millimhoa/ meter) 

Comments 

125 

225 

10 

5  5 

about  6  tt  from  momcoring  vbdi 

125 

200 

10 

5.7 

in  a  site  9  low  spot 

125 

175 

10 

6  1 

in  the  lowest  point  of  site  9 

125 

162 

10 

6  7/6  8 

lowest  spot  oi  site  9 

125 

150 

30 

9  0/9  0 

in  a  site  9  low  spot 

125 

148 

3/30 

00/4  5 

125 

138 

30/3 

10  0/2.5 

in  a  site  9  low  spot 

125 

136 

100 

50,0/28  0 

in  a  site  9  tow  spot 

125 

125 

100 

38.0/28  0 

in  a  site  9  low  spot 

125 

112 

30 

■'0/7.0 

125 

100 

10 

6  0/6  4 

climbing  site  9  iS)  ridge 

125 

87 

10 

5  2 

125 

75 

10 

5  7 

125 

62 

10 

5.9-- 0.1/5  3 

125 

50 

10 

5.9— 0.1 

125 

25 

10 

5.8 

climbing  hill  to  Bluff  Rd 

125 

12 

10 

6.2 

climbing  hill  to  Bluff  Rd 

125 

0 

10 

6.2 

125 

-12 

10 

5  8 

25  ft  west  of  gnd 

150 

0 

10 

62 

eaM  of  Bluff  Rd 

150 

12 

10 

5.7 

150 

25 

10 

5  8 

150 

50 

10 

62/5.7 

150 

60 

10 

4  8 

150 

62 

10 

68 

150 

75 

10 

5.7 

150 

100 

10 

6.1 

150 

125 

10 

6  5—0  1 

150 

137 

10 

6.0 

150 

150 

10 

5.0 

150 

162 

10 

5.7 

150 

175 

10 

5.5/4  2 

150 

200 

10 

56/5.6 

150 

212 

10 

6.2/62 

about  25  ft  from  monitoring  well 

150 

225 

10 

6.3/63 

about  10  ft  from  monitoring  well 

150 

237 

3/10 

2. 1/2.6 

150 

250 

10 

5.5/55 

150 

275 

10 

55/5.5 

150 

300 

10 

S3 

150 

325 

10 

5  3 

150 

350 

10 

5.3 

150 

375 

10 

5  3 

150 

400 

10 

5.4 

150 

425 

10 

S3 

ISO 

450 

10 

5.3 

150 

475 

10 

5.4— O.l 

150 

500 

10 

5.4 

» 


MJ 
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TABLE  C.  I  (cool’d) 

SITES  1  AND  9,  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 
ELECTROMAGNETIC  CONDUCTIVITY  DATA 
VOLK  FIELD  ANGB.  W1 

Date;  09/16/89 

Injtnimeot:  Geooic*  EM-31,  serial  ao.  86330 


Gnd  Idendiicatioo 
Row  Column 

Range 

(miUimhoe/ meter) 

Corrected  Reading 
(nuUimhoa/meter) 

Comments 

150 

525 

10 

5  6 

south  edge  tormer  trailer  sue 

ISO 

550 

10 

6  0*-0.2 

south  edge  former  trailer  sue 

150 

575 

10 

6  2->-0  2 

150 

600 

10 

6  0»-0  2 

150 

625 

10 

S3 

175 

625 

10 

5  6 

175 

600 

10 

6  0»-0  2 

175 

575 

10 

60 

175 

550 

10 

6.1»-  1 

over  an  old  gravel  pile 

175 

525 

10 

5  8 

175 

500 

10 

5  5 

175 

475 

10 

5  5 

about  50  ft  off  and  parailei  to  FT  A 

175 

450 

10 

5  5 

175 

425 

10 

5.4 

175 

400 

10 

54 

175 

375 

10 

5.4 

175 

350 

10 

55 

175 

325 

10 

55 

175 

300 

10 

5.6 

175 

275 

10 

5.6 

175 

250 

10 

56 

175 

225 

10 

5.7 

175 

200 

10 

5.6 

175 

175 

10 

5  8 

175 

150 

10 

5.8 

about  8  ft  away  from  MW-2 

175 

125 

10 

5  8 

175 

100 

10 

6.1 

lush  grass  area —  moisture 

175 

75 

10 

6.1 

175 

50 

10 

5  2/5.4 

175 

55 

10 

6.1 

about  2  ft  away  from  lush  grass 

175 

37 

10 

6.4/6  4 

175 

25 

10 

6.6 

175 

0 

10 

6.4 

east  of  Bluff  Rd 

175 

-15 

10 

5.8 

middle  of  Bluff  Rd..  off  grid 

200 

0 

10 

63/6.4 

200 

25 

10 

5.8 

200 

0 

10 

6.0/6.0 

after  lunch  recheck 

200 

25 

10 

56 

after  lunch  recheck 

150 

25 

10 

S.7^-0.l 

after  lunch  recheck 

200 

50 

10 

55 

200 

75 

10 

5.5 

200 

100 

10 

5.7/5. 5 

approaching  MW-2 

200 

125 

10 

55 

200 

150 

10 

5.4 

about  IS  ft  from  MW-2 

200 

175 

10 

5.4 

about  12  ft  off  FT  A  road  and  parallel 

200 

200 

10 

5.4 

about  12  ft  off  FT  A  road  and  parallel 

200 

212 

10 

69/6.4 

weal  of  out  edge  of  FTA 

TABLE  C.l  (coot’d) 

SITES  1  AND  9,  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 
ELECTROMAGNETIC  CONDUCnVITY  DATA 
VOLK  FIELD  ANGB.  W1 

Due:  09/16/89 

(lUtTumeat;  Geonic*  EM-31,  serial  no.  86330 


Gnd  Idenoiicatioo 
Row  Column 

Range 

(nullimhos/meter) 

Corrected  Reading 
(millimhos/meter) 

Comments 

200 

214 

10 

0  0/0,0 

south  of  electric  pole 

192 

225 

10 

6.4 

194 

225 

3 

0.0 

200 

235 

10 

7  4/6.4 

zero  reading  up  to  this  locauon 

200 

250 

10 

S.S-M).! 

200 

275 

10 

5.1 

200 

300 

10 

5.4 

200 

325 

10 

5. 6/5. 6 

200 

350 

10 

5.6 

200 

375 

10 

5. 54-0.2 

200 

400 

10 

5.2 

200 

425 

10 

5.3 

200 

450 

10 

5  5—0  1 

200 

475 

10 

S.5— 0.1 

200 

500 

10 

5.8 

200 

525 

10 

5.04-0.2 

north  of  former  trailer  site 

200 

512 

10 

60/5.0 

200 

550 

10 

6.04-0.2 

200 

575 

10 

5.74-0.2 

200 

600 

10 

5.44-0.4 

22S 

600 

10 

5.6-0,4 

225 

575 

10 

5.8-0.2 

225 

550 

10 

6.04-0.2 

south  edge  of  FT  A  road 

225 

525 

10 

5.94-0.1 

225 

500 

10 

5.9-0.2 

225 

475 

10 

5.8 

225 

450 

10 

5.7 

on  FT  A  road 

225 

425 

10 

5.74-0.1 

on  FT  A  road 

225 

400 

10 

5.74-0.1 

on  FT  A  road 

225 

375 

10 

6.34-0.2 

on  FTA  road 

225 

350 

10 

6.54-0.1 

on  FT  A  road 

225 

325 

10 

7,0 

on  FT  A  road 

225 

300 

10 

6.8 

on  FT  A  road 

225 

275 

10 

6.1 

on  FT  A  road 

225 

250 

10 

6.2 

225 

225 

10 

0.0 

south  of  electric  pole 

225 

200 

10 

5.8 

225 

175 

10 

5.8 

225 

150 

10 

5.5 

on  FT  A  road  across  from  FT  A 

225 

125 

10 

5.5 

225 

100 

10 

5.6 

225 

75 

10 

5.7 

south  of  FT  A  road 

225 

50 

10 

5.8 

225 

25 

10 

5  8 

225 

0 

10 

6. 1/6.1 

east  of  Bluff  Rd 

250 

0 

10 

6.0 

south  of  FT  A  and  Bluff  Rd 

250 

25 

10 

5.9 

TABLE  C.l  (cont’d) 

SITES  1  AND  9.  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 
ELECTROMAGNETIC  CONDUCTTVITY  DATA 
VOLK  FIELD  ANGB.  WI 

Dale;  09/16/89 

Initrumeat:  Geonica  EM-3 1 ,  serial  no.  86330 


Grid  Identification  Range  Conected  Reading  Comments 

Row  Colunm  (millimhne/metef)  (nuliimhos/meter) 


250 

50 

10 

5.8 

near  concrete  pad 

250 

75 

10 

5.7 

near  barrels  and  concrete  pad 

250 

100 

10 

5  8 

near  PW-l 

250 

125 

10 

5.7 

near  ET-2  over  PVC  scrap 

250 

150 

10 

5.7 

east  edge  of  FT  A 

250 

175 

10 

5  9 

south  edge  and  middle  of  FT  A 

250 

200 

10 

6.0 

near  electric  pole 

250 

225 

10 

4  8 

next  to  electric  pole 

250 

250 

10 

6  5 

near  electric  pole 

250 

275 

10 

6.9 

250 

300 

10 

6  3 

250 

325 

10 

6.3— 0.1 

250 

350 

10 

6.2— 0.1 

250 

375 

10 

5.8— 0  1 

250 

400 

10 

5.8— 0.1 

near  former  dirt  pile 

250 

425 

10 

5.7-0. 1 

near  former  dirt  pile 

250 

450 

10 

6.0— 0.2 

west  edge  of  former  dirt  pile 

250 

475 

10 

6.2— 0.2 

south  edge  of  former  dirt  pile  middle 

250 

500 

10 

6.&-0.2 

250 

525 

10 

6.0-0.2 

edge  of  former  dirt  pile 

250 

550 

10 

5. 8-0.4 

middle  of  FT  A  road 

250 

575 

10 

6.0-0.2 

south  of  FT  A  road 

250 

600 

10 

5.8+_0.2/5.8— 0.; 

1 

250 

630 

10 

6.0-0.4 

edge  of  blacktop  road 

275 

600 

10 

6.0— 0.2 

south  of  FTA  road 

275 

575 

10 

5.8-0.2 

north  of  FT  A  road 

275 

550 

10 

5.5-0  I 

275 

525 

10 

5.6 

275 

500 

10 

6.1 

275 

475 

10 

6.5 

275 

450 

10 

6.8 

middle  of  former  dirt  pile 

275 

425 

10 

6.1 

west  edge  of  former  dirt  pile 

275 

400 

10 

6.1 

275 

375 

10 

6.3 

275 

350 

10 

6.6 

approaching  electrical  wire 

275 

325 

10 

6.5 

approaching  electrical  wire 

275 

300 

10 

7.1 

approaching  electrical  wire 

275 

275 

10 

9.0 

very  close  to  wire 

275 

250 

10 

7.0 

under  wire  ‘f*  next  to  pole 

275 

225 

10 

6.0 

approaching  east  edge  FTA 

275 

200 

10 

6.2 

approaching  east  edge  FT  A 

275 

175 

10 

6.0 

middle  of  FT  A  bum  pit 

275 

150 

10 

6.2 

near  RF  pad 

275 

125 

10 

6.2 

275 

100 

10 

5.5 

north  of  PW-l 

275 

75 

10 

6.0 

north  of  barrels  on  concrete  pad 

275 

50 

'0 

6.0 

north  of  PW-l 

north  of  barrels  on  concrete  pad 


'4 


4 


4 


) 


i 


i 

4 

i 

j 

1 

4 


I 


f 


TABLE  C.l  (coat’d) 

SITES  1  AND  9.  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 
ELECTROMAGNETIC  CONDUCTIVITY  DATA 
VOLK  FIELD  ANGB.  WI 

Date:  09/16/89 

Inamimeat:  Geooica  EM-31,  lerial  no.  86330 


Grid  Idendficatioa 
Row  Column 

Range 

(miliimhoa/nieler) 

Corrected  Reading 
(miilimiios/meter) 

Comments 

275 

25 

10 

6.8 

north  ot'  FT  A  road 

275 

0 

10 

6.4 

300 

0 

10 

6.0 

east  oi  Bluff  Rd 

300 

25 

10 

6  3 

300 

50 

10 

5  9 

300 

75 

10 

5  4 

on  plastic  liner  of  lagoon 

300 

100 

10 

6.4 

about  5  fi  south  of  lagoon 

300 

125 

10 

5.2 

edge  of  FT  A 

300 

150 

10 

2.4 

on  RF  pad 

300 

175 

10 

3  5 

300 

200 

10 

64 

near  FT  A,  ET,  MW.  wire 

300 

225 

10 

6.5 

near  electric  wire 

300 

250 

10 

8.1 

below  electric  wire 

300 

275 

10 

0.0 

below  electric  wire 

300 

300 

10 

7.4 

about  10  ft  south  of  electric  wire 

300 

325 

10 

6.7 

300 

350 

10 

6.7 

300 

375 

10 

6.3 

300 

400 

10 

6.3 

300 

425 

10 

7.0W).2 

weat  edge  of  former  dirt  pile 

300 

450 

10 

6.6 

middle  of  former  dirt  pile 

300 

475 

10 

7.4/7.4 

middle  of  former  dirt  pile 

300 

500 

10 

6.4+-0.4 

east  edge  of  former  dirt  pile 

300 

525 

10 

5.8 

300 

550 

10 

5.fr>-0.2 

300 

575 

10 

5.6<-0.2 

300 

600 

10 

5.6<-0.2 

center  of  road 

325 

600 

10 

5.8^2 

325 

575 

10 

5.4-M).l 

325 

550 

10 

5.5 

325 

525 

10 

5.9+-0.1 

325 

500 

10 

6.3«-0.1 

east  edge  of  former  dirt  pile 

325 

475 

10 

7.2 

middle  of  dirt  pile 

325 

462 

10 

7.8/7. 8 

middle  of  dirt  pile 

325 

450 

10 

7.0 

weat  edge  former  dirt  pile 

325 

425 

10 

7.0 

325 

400 

10 

6.6 

approach  overhead  power  line 

325 

375 

10 

6.7 

approach  overhead  power  line 

325 

350 

10 

6.7 

approach  overhead  power  line 

325 

325 

10 

7.0 

under  overhead  power  line 

325 

300 

10 

7.0 

under  overhead  power  line 

325 

275 

10 

7.2 

west  of  power  line 

325 

250 

10 

7.0 

west  of  power  line 

325 

225 

10 

6.5 

north  of  FT  A  bum  pit 

325 

200 

10 

6.2 

325 

175 

10 

6.8 

West  of  FTA 

325 

150 

10 

5.8 

weat  of  RF  pad 

\ 


i 


» 


»  I 


9 


9 


9 


9 


C-17 
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TABLE  C.l  (coofd) 

SITES  1  AND  9,  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 
ELECTROMAGNETIC  CONDUCTIVITY  DATA 
VOLK  FIELD  ANGB.  WI 

Date;  09/16/89 

Initruiiieiit;  Geooici  EM-31 .  seriel  no.  86330 


Grid  Idenbficatioo 
Row  Column 

Ruge 

( millimhos/meler) 

Corrected  Reading 
(millimbos/meter) 

Comments 

325 

125 

10 

6  4 

btn  RF  pad  and  lagoon 

350 

150 

10 

5  5 

350 

175 

10 

5.6 

north  of  FT  A 

350 

200 

10 

5.7 

350 

225 

10 

6.4 

approach  power  line 

350 

250 

10 

6.6 

approaching  power  line 

350 

275 

10 

6  8 

approaching  power  line 

350 

300 

10 

6.8 

approaching  power  line 

350 

325 

10 

6  8 

approaching  power  tine 

350 

350 

10 

6.8 

under  power  line 

350 

375 

10 

6.8 

east  of  power  line 

350 

400 

10 

6.8 

east  of  power  line 

350 

425 

10 

6.8 

eaM  of  power  line 

350 

450 

10 

7.0 

north  edge  former  dirt  pile 

350 

475 

10 

6  5--0  1 

north  edge  former  dirt  pile 

350 

500 

10 

6.0 

northeast  comer  former  dirt  pile 

350 

525 

10 

5  6 

350 

550 

10 

5.8+-0.2 

350 

575 

10 

5.8-M).2 

375 

575 

10 

5.7-M).l 

we«  of  blacktop  road 

375 

550 

10 

5.7*-0.1 

375 

525 

10 

5.8+-0  1 

375 

500 

10 

6.0 

north  of  former  dirt  pile 

375 

475 

10 

6.4/6.4 

north  of  former  dirt  pile 

375 

450 

10 

6.8 

375 

425 

10 

6.8 

approach  power  line 

375 

400 

10 

6.8 

under  power  line 

375 

375 

10 

6.5 

northwest  of  power  line 

375 

350 

10 

6.4 

northwest  of  power  line 

375 

325 

10 

6.7 

about  6  ft  west  of  MW-3 

375 

287 

10 

4  8 

375 

300 

10 

6.3 

375 

275 

10 

6.0 

400 

275 

10 

5.4 

400 

300 

10 

5.8 

400 

325 

10 

6.0 

400 

350 

10 

6.4/64 

400 

375 

10 

6.4 

approach  power  line 

400 

400 

10 

7.04-0.2 

approach  power  line 

400 

425 

10 

6.8 

approach  power  line 

400 

450 

10 

6.8 

400 

475 

to 

6.4+-0.1 

400 

500 

10 

6.3+-0.1 

400 

525 

10 

6.04-0.2 

400 

550 

10 

5.9 

400 

575 

10 

6.2 

west  edge  of  blacktop  road 

C-18 


TABLE  C.2 

SITES  1  AND  9,  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 

MAGNET(»«ETER  DATA 
VOLK  FIELD  ANGB.  WI 

Date;  09/17/89 

InUnuneat:  GeoMetrica  G-S16/826A 


Grid  Ideodficatioo 
Row  Colunin 

Traverse 

Oiiectiao 

Seasor 

OrieiUatkn 

(compau 

heading) 

Time 

(24-hr 

clock) 

Readiiig 

gammas) 

Commetu 

Bait  Station 

H 

0945 

57373 

Baac  Station 

N 

57373 

Baae  Station 

N 

S7374 

Baat  Station 

N 

57374 

Baae  Station 

E 

57375 

Baae  Stabon 

S 

57372 

Baae  Station 

W 

57373 

Baae  Station 

N 

57373 

0 

0 

wefl  to  e«st 

N 

57406 

0 

25 

57405 

0 

50 

57402 

0 

75 

57404 

0 

100 

57403 

0 

125 

57401 

0 

150 

57404 

0 

175 

57401 

0 

200 

57401 

0 

225 

57401 

0 

250 

57399 

0 

275 

57397 

0 

300 

57394 

0 

325 

weat  to  eaat 

N 

1000 

57388 

0 

350 

57375 

25  ft  northweat  of  fence 

0 

375 

57342 

50  ft  north  of  fence 

0 

400 

57334 

50  ft  north  of  fence 

0 

425 

57335 

50  ft  north  of  fence 

0 

450 

57326 

50  ft  north  of  fence 

0 

475 

57318 

SO  ft  north  of  fence 

0 

500 

57311 

30  ft  north  of  fence 

0 

525 

57317 

30  ft  north  of  feitce 

0 

550 

57301 

30  ft  north  of  fence 

0 

575 

57265 

30  ft  N  fence  it  near  trailer  area 

0 

600 

57241 

30  ft  N  fence  &  near  trailer  area 

25 

600 

eaat  to  weat 

1007 

57356 

40  ft  N  fence  &  near  trailer  area 

15 

575 

57360 

40  ft  north  of  fence 

21 

550 

57356 

SO  ft  north  of  fence 

'■'•S 

525 

57352 

SO  ft  north  of  fence 

25 

500 

57368 

25 

475 

57373 

50  ft  north  of  fence 

25 

450 

57374 

SO  ft  north  of  fence 

25 

425 

57375 

SO  ft  north  of  fence 

25 

400 

57377 

25 

375 

eaat  to  weat 

N 

1020 

57382 

25 

350 

57387 

25 

325 

57393 

TABLE  C.2  (cant'd) 

SITES  I  AND  9,  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 

MAGNETOMETER  DATA  » 

VOLK  FIELD  ANGB,  WI 

Omb:  09/17/89 

ImmilBMt:  GeoMatrica  G-816/826A 


Seoaor 

Oricatatiaa 


Time 


Grid  Idemificetioo 
Row  Column 

Traverae 

Dtnctkm 

(compeu 

heeding) 

(24-hr 

clock) 

Reeding 

Comment 

25 

300 

57395 

25 

275 

57396 

25 

250 

57400 

25 

225 

57400 

on  top  of  slope 

25 

200 

57399 

25 

175 

57399 

25 

150 

57401 

25 

125 

57400 

25 

too 

57399 

25 

75 

57395 

25 

50 

57399 

25  ft  southeeA  of  N 

25 

25 

57409 

1 

s 

o 

25 

0 

57399 

on  raed  ed. 

50 

0 

WMC  to  CBlt 

N 

1037 

57398 

on  toed  ed. 

50 

25 

57360 

25  ft  nofthwcM  of ! 

50 

50 

57358 

25  ft  noftb  of  MW 

50 

75 

57394 

50 

100 

57397 

SO 

125 

wtmtomm 

N 

(040 

57401 

50 

ISO 

57400 

50 

175 

57399 

50 

200 

57397 

scooped  out  of  hill 

50 

225 

57413 

slope 

50 

230 

57392 

top  of  rje 

50 

275 

57393 

50 

300 

57390 

50 

325 

57387 

50 

350 

57396 

50 

375 

57381 

50 

400 

57390 

50 

425 

57378 

50 

450 

57377 

50 

475 

57371 

50 

500 

57357 

neat  pipe 

50 

525 

57061 

adjacent  pipe 

50 

550 

57333 

near  pipe 

50 

575 

57371 

trailer  area 

50 

600 

57367 

75 

600 

etM  to  weft 

N 

1047 

57373 

trailer  area 

75 

575 

57373 

trailer  area 

75 

550 

57357 

trailer  area 

75 

525 

57002 

near  pipe 

75 

500 

57360 

75 

475 

57380 

75 

450 

57384 

C-20 
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TABLE  C.2  (coat’d) 

SITES  1  AND  9.  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 
«  MAGNETCMETER  DATA 

VOLK  FIELD  ANGB.  WI 

0«a:  09/17/89 

iMlnunaK:  GcoMMica  0-8 16/826 A 


Grid  IdemificaliOB 
Row  Coluam 

Travene 

DirectioB 

Seaaor 

Oriematioo 

(comiMaa 

heading) 

Time 

(24-lir 

clock) 

Reading 

giJiliiiBt) 

Comment 

75 

425 

57385 

75 

400 

57386 

75 

375 

57388 

75 

350 

57388 

75 

325 

57390 

75 

300 

57390 

75 

275 

57392 

75 

250 

57390 

low  ITM 

75 

225 

57383 

75 

200 

57392 

75 

175 

57400 

75 

150 

57410 

75 

125 

57403 

75 

100 

57397 

75 

75 

eMi  to  wtM 

N 

1100 

57391 

75 

50 

57390 

75 

25 

57391 

75 

0 

57397 

100 

0 

WMt  to  CAit 

57394 

100 

25 

57395 

too 

50 

57395 

100 

75 

57395 

100 

100 

57396 

100 

125 

57453 

100 

150 

57560 

100 

175 

57393 

100 

200 

57399 

too 

225 

57390 

100 

250 

57391 

100 

275 

57391 

100 

300 

57391 

100 

325 

57385 

100 

350 

57394 

100 

375 

57384 

100 

400 

57382 

100 

425 

57378 

100 

450 

wot  to  etft 

N 

1107 

57397 

100 

475 

57378 

100 

500 

57368 

100 

525 

57366 

trailer  area 

100 

550 

573T7 

100 

575 

57371 

trailer  arm 

100 

600 

57376 

trailer  area 

125 

600 

MM  to  WCM 

N 

1109 

57378 

trailer  area 

125 

575 

57378 

trailer  area 
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TABLE  C.2  (cant’d) 

SITES  1  AND  9.  FOtE  TRAININQ  AREA  AND  FORMER  LANDFILL  B 
MAGNETOMETER  DATA 
VOLK  FIELD  ANGB.  WI 

Dmb:  09/17/89 

Inatiumeai:  GeoMctiics  G-8 1 6/826A 


Grid  Identtfiqmoo 
Row  Columa 

Traverse 

Directiao 

Sensor 

Orientaboo 

(compass 

heading) 

Time 

(24-hr 

clock) 

Reading 

gftmniu) 

125 

550 

57377 

125 

525 

57377 

125 

500 

57380 

125 

475 

57384 

125 

450 

57384 

125 

425 

57384 

125 

400 

57387 

125 

375 

57388 

125 

350 

57387 

125 

325 

57388 

125 

300 

57389 

125 

275 

57387 

125 

250 

eMK  Co  wciC 

N 

1121 

57398 

125 

225 

57386 

125 

200 

57379 

125 

175 

57365 

125 

150 

57743 

125 

125 

57426 

125 

100 

57383 

125 

75 

57396 

125 

50 

57417 

125 

25 

57400 

125 

0 

57395 

Base  Subon 

N 

1130 

57387 

B«je  Sution 

E 

57389 

Base  Station 

S 

57387 

Base  Station 

w 

57387 

Base  Station 

N 

1240 

57396 

Base  Station 

E 

57394 

Base  Station 

S 

57394 

Base  Station 

w 

57395 

100 

0 

N 

57397 

100 

25 

57400 

100 

50 

57398 

100 

75 

57397 

100 

100 

57400 

0 

0 

57397 

0 

25 

57396 

0 

50 

57395 

0 

75 

57395 

0 

100 

57396 

150 

0 

WMtOOUt 

N 

1156 

57396 

150 

25 

57378 

150 

50 

57422 

150 

75 

57399 

*) 
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TABLE  C.2  (coot’d) 

SITES  1  AND  9.  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 

MAGNETOMETER  DATA 
VOLK  FIELD  ANGB,  W1 

DM0:  09/I7/S9 

liutniiBeat:  GeoMcthca  G-8I6/826A 


Grid  Ideotificatkw 
Row  ColuiBii 

TraverM 

Direcaoii 

Sensor 

Orwaistna 

(comiMss 

heading) 

Time 

(24-hr 

clock) 

Reading 

ganunas) 

Comment 

150 

100 

57405 

150 

125 

57351 

150 

ISO 

57346 

150 

175 

57399 

150 

200 

57403 

150 

225 

57483 

12  ft  south  of  MW-3 

150 

250 

57401 

150 

275 

weM  to  cut 

N 

1300 

57397 

150 

300 

57398 

150 

325 

57406 

150 

350 

57392 

150 

375 

57395 

150 

400 

57391 

150 

425 

57393 

150 

450 

57404 

150 

475 

57400 

150 

500 

57398 

ISO 

525 

57383 

cniler  are* 

150 

550 

57400 

trailer  area 

150 

575 

57385 

trailer  area 

ISO 

600 

N 

1305 

57386 

trailer  area 

175 

600 

cMt  Co  weM 

57386 

trailer  area 

175 

575 

57388 

trailer  area 

175 

550 

57392 

trailer  area 

175 

525 

57394 

175 

500 

57394 

175 

475 

57395 

175 

450 

57395 

175 

425 

uM  to  weM 

N 

1310 

57396 

175 

400 

57397 

175 

375 

57397 

175 

350 

57400 

175 

325 

57400 

175 

300 

57400 

175 

275 

57398 

175 

250 

57403 

175 

225 

57414 

175 

200 

57388 

175 

175 

57398 

175 

ISO 

57676 

north  of  MW-2  10  ft 

175 

125 

57387 

175 

100 

57392 

175 

75 

57392 

175 

50 

57393 

175 

25 

57437 
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TABLE  C.2  (cant'd) 

SITES  1  AND  9.  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 

MAGNETOMETER  DATA 
VOLK  FIELD  ANGB.  WI 

0«o:  09/17/S9 

InjtninMot:  GcoMctnc*  G-816/S26A 


Gridldc 

Row 

ntificatiao 

Coluna 

Traverse 

Diiectioa 

Sensor 

Ohenaboo 

(coeapess 

heading) 

Time 

(24-hr 

clock) 

Reading 

gUllBM) 

Coaunent 

175 

0 

57402 

200 

0 

w«it  CO  eait 

N 

1329 

57403 

200 

23 

57398 

200 

50 

57390 

200 

75 

we«  CO  ease 

N 

1333 

57390 

175 

12 

57434 

200 

100 

57391 

200 

123 

57381 

ne«i  MW-2 

200 

150 

57360 

south  of  MW-i 

200 

175 

57390 

200 

200 

57385 

200 

223 

57794 

200 

212 

57481 

187 

212 

57348 

187 

223 

57653 

212 

223 

57342 

212 

237 

57360 

200 

237 

57392 

200 

230 

37383 

200 

273 

57401 

200 

300 

57405 

200 

323 

57401 

200 

330 

57402 

200 

373 

57400 

200 

400 

57402 

200 

423 

woAtoeuc 

N 

1343 

57401 

200 

430 

57399 

200 

473 

57397 

200 

500 

57393 

200 

523 

57392 

Trailier  Area 

200 

330 

57399 

Tnilier  Area 

200 

573 

57399 

Trailier  Area 

200 

600 

57399 

Trailier  Area 

225 

600 

eatf  to  wtm. 

57392 

Trailier  Area 

225 

573 

57388 

Trailier  Area 

225 

330 

57403 

Trailier  Area 

225 

523 

57393 

TrailiCT  Area 

225 

500 

57395 

225 

475 

57400 

225 

450 

57400 

225 

423 

57399 

223 

400 

57399 

223 

373 

57402 

223 

330 

57401 

223 

323 

37404 
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TABLE  C.2  (coat’d) 

SITES  1  AND  9.  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 
MAGNETCRbfETER  DATA 
VOLK  FIELD  ANGB,  WI 

OM;  09/I7/S9 

laftniacot:  G«oM«tnca  G-S16/S26A 


SoMor 


Grid  Ideatifiiation 
Row  ColumB 

Travene 

Dincboa 

Ofwmiooii 

(compua 

hiead^g) 

Time 

(24-iir 

clock) 

Reading 

gunsMS) 

225 

300 

57400 

225 

275 

eaat  to  we« 

N 

1350 

57404 

225 

250 

57391 

225 

225 

57382 

225 

200 

57390 

225 

175 

57393 

225 

150 

57396 

225 

125 

57397 

225 

100 

57397 

225 

75 

57396 

225 

SO 

57400 

225 

25 

57402 

225 

0 

57407 

225 

-25 

57405 

Bmb  Staboa 

N 

1400 

57399 

B«m  StttkMi 

E 

57399 

BtMSiatioa 

S 

57398 

B«m  Stabon 

W 

57398 

250 

175 

w«at  to  eaat 

57416 

250 

200 

57393 

250 

150 

57400 

250 

225 

57453 

250 

250 

weal  to  eaat 

N 

1407 

57393 

250 

275 

57493 

250 

300 

57421 

250 

325 

57416 

250 

350 

57403 

250 

375 

57395 

250 

400 

57414 

250 

425 

57399 

250 

450 

57398 

250 

475 

57403 

250 

500 

57400 

250 

525 

57398 

250 

550 

57401 

250 

575 

57398 

250 

600 

57397 

275 

600 

eaat  to  weal 

N 

1510 

57397 

275 

575 

57396 

275 

550 

57402 

275 

525 

57403 

275 

500 

S7404 

275 

475 

57404 

275 

450 

eaat  to  weal 

N 

1412 

57406 

275 

425 

57403 

Commeiit 


polw 


t 
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TABLE  C.2  (coat’d) 

SITES  1  AND  9.  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 
MAGNETOMETER  DATA 
VOLK  FIELD  ANGB,  WI 

Oms:  09/17/89 

bubvacot:  GeoMetrici  G-S16/826A 


- - - - 

Sensor 

Onentstian 

Time 

Grid  IdcadficrtOB 

Traverse 

(compsss 

(24-hr 

Reading 

Conuneni 

Row  Cotinaa 

Dueetkn 

heading) 

clock) 

guDimt) 

275 

275 

275 

275 

275 

275 

275 

275 

275 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

325 

325 

325 

325 

325 

325 

325 

325 

325 

325 

325 

325 

325 

325 

350 

350 

350 

350 

350 


400 

375 

350 

325 

300 

275 

250 

225 

200 

200 

225 

250 

275 

300 

325 

350 

375 

400 

425 

450 

475 

500 

525 

550 

575 

600 

600 

575 

550 

525 

500 

475 

450 

425 

400 

375 

350 

325 

300 

275 

400 

425 

450 

475 

500 


we«  (o  tM» 


1418 


ea«  to  wcat 


1420 


to  < 


S7405 

57405 

57402 
57400 
57474 
57771 
57363 
57493 
57388 
57352 
57388 
57300 
57241 
57342 
57393 

57403 
57408 

57415 
57410 

57408 

57409 
57407 
57405 

57404 

57405 
57402 
57402 
57399 

57402 
57404 

57404 

57405 

57404 

57403 

57405 
57402 

57416 

57404 


57405 

57413 

57409 

57407 

57405 


7  fUihM  on  butcry 

pole 

pole 

pole 

pole 

pole 

pole 

pole 
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TABLE  C.2  (cool’d) 

SITES  1  AND  9.  FIRE  TRAINING  AREA  AND  FORMER  LANDFILL  B 
MAGNETOMETER  DATA 
VOLK  FIELD  ANGB.  W1 

D«a:  09/I7/S9 

UuDumeot:  GeoMctttc*  0-8I6/826A 


Row 

amfiooott 

CotlUBB 

Travene 

Diracoon 

Senior 

Oficatatioa 

(COOIMtt 

heading) 

Time 

(24-br 

clock) 

Reading 

gammas) 

350 

525 

57405 

350 

550 

57406 

350 

575 

57399 

375 

575 

cut  to  west 

1430 

57404 

375 

550 

57417 

375 

525 

57419 

375 

500 

57407 

375 

475 

57417 

375 

450 

57420 

375 

425 

57410 

375 

400 

57414 

375 

375 

57403 

375 

350 

57419 

400 

350 

wem  to  cmm 

57420 

400 

375 

57401 

400 

400 

57455 

400 

425 

57404 

400 

450 

57410 

400 

475 

57421 

400 

500 

57423 

400 

525 

57421 

400 

550 

57406 

400 

575 

57404 

450 

550 

57463 

field 

59870 

field 

57389 

Bale  Sutioii 

N 

1445 

57409 

Bale  Station 

E 

57410 

Baae  Station 

S 

57410 

Bale  Station 

W 

57410 

Cofflmeiit 
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APPENDIX  D 
SOIL  GAS  SURVEY 

I 


Engineering-Science  conducted  soil  gas  surveys  at  Volk  Field  Air  National 
Guard  Base  from  September  29  through  October  11,  1989.  The  surveys  were 
conducted  at  the  Fire  Training  Area  (Site  1)  and  the  KC-97  Cras’  Site  (Site  5).  The  ^ 

objectives  of  the  survey  were  to: 

•  define  the  potential  source  areas  of  volatile  organic  compounds  (VOCs) 

•  aid  in  the  selection  of  optimal  locations  for  new  soil  borings  and  monitoring 

wells  • 

This  appendix  includes  a  summary  of  the  methods  used  in  the  collection  and 
analysis  of  soil  gas  and  headspace  samples  followed  by  a  discussion  of  the  results 
obtained  at  each  location. 

PROCEDURES 

Procedures  used  during  the  soil  gas  surveys  are  presented  in  this  subsection.  A 
Photovac  10S50  portable  gas  chromatograph  (GC)  was  used  for  on-site  analysis  of 
soil  gas  and  headspace  samples.  The  Photovac  10S50  was  equipped  with  a  9  meter  * 

capillary  column  (CPSil-5CB)  and  a  1  meter  precolunm/backflush  system.  The 
detector  was  a  10.6  eV  photoionization  detector  capable  of  detecting 
trichloroethene  (TCE)at  concentrations  less  than  5  parts  per  billion  (ppb)  and  most 
aromatic  hydrocarbons  at  concentrations  less  than  10  ppb.  * 

Calibration 

Both  commercial  and  field  standards  were  used  for  the  initial  and  continuous 
calibration  of  the  gas  chromatograph.  The  commercially  prepared  standard,  • 

MathesonGas,  includes  1,1-dichlorethene  (1,1-DCE),  1,2-dichloroethene  (1,2-DCE) 
and  TCE  at  1  parts  per  million  (ppm)  each.  TCE  was  included  in  the  calibration  gas 
because  it  is  believed  TCE  had  been  burned  at  the  Fire  Training  Area;  the 
dichloroethenes  were  included  because  they  are  normal  degradation  products  of  • 

TCE.  All  three  compounds  are  regulated  by  the  State  and  Federal  government  in 
drinking  water  supplies.  In  addition,  field  standards  were  prepared  for  three 
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common  fuel  constituents,  benzene,  toluene  and  o-xylene,  due  to  their  suspected 
presence  and  govenunental  regulation.  Benzene,  toluene  and  o-xylene  standards 
were  prepared  by  diluting  vapor  from  the  headspace  above  a  volume  of  pure  liquid. 
The  vapor  pressures  were  calculated  using  Antoine’s  Equation  and  a  table  of 
constants. 

log  P  =  A  -  B  /  (T  +  C) 

where; 

A,  B  and  C  are  constants  of  the  pure  liquid 
T  is  the  temperature 
P  is  the  vapor  pressure 

A  three  point  calibration  curve  was  performed  for  each  standard  compound 
prior  to  sampling  to  insure  the  instrument  had  not  been  damaged  in  transit.  This 
also  provided  information  on  the  validity  of  the  subsequent  analytical  data. 
Regression  analysis  of  the  calibration  curves  yielded  excellent  coefficients  of 
correlation,  r^  >  0.990,  indicating  a  high  degree  of  linearity.  Percent  relative 
standard  deviation,  a  measure  of  precision,  was  well  below  the  25  unit  control  limit 
for  all  standards. 


1, 1-DCE 

r^  =  0.9999 

%RPD  =  13.6 

1,  2-DCE 

r^  =  0.9989 

%RPD  =  11.6 

TCE 

r^  =  0.9990 

%RPD  =  9.5 

Benzene 

r^  =  0.9999 

%RPD  =  10.4 

Toluene 

r2  =  0.9994 

%RPD  =  12.1 

Xylene 

r^  =  0.9918 

%RPD  =  9.8 

The  instrument  can  respond  to  concentrations  below  5  ppb;  however,  based  on 
the  standard  deviations  computed  from  a  triplicate  standard  run  and  field 
experience,  quantities  below  30  ppb  were  considered  to  be  estimated 
concentrations.  A  "J"  flag  was  used  to  indicate  a  concentration  was  estimated.  As 
an  additional  check  on  the  lower  limits  of  instrument  response,  a  commercially 
prepared  10  ppb  standard  of  benzene  (Scott  Speciality  Gases)  was  analyzed 
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following  the  initial  calibration  procedure.  The  concentration  calculated  from  the 
benzene  calibration  curve  exceeded  the  theoretical  concentration  by  9.52%.  When 
this  was  added  as  a  fourth  point  to  the  calibration  curve  for  benzene,  the  coefficient 
of  correlation  fell  slightly  from  r^  =  0.9999  to  r^  =  0.9970,  but  was  well  within  the  r^ 
>  0.990  limits. 

Continuous  calibration  of  the  gas  chromatograph  was  performed  before  and 
after  every  sample  group  or  a  minimum  of  four  times  throughout  the  day. 

Blank  Analysis 

An  instrument  blank,  syringe  blank,  sample  train  assembly  blank  and  water 
blank  were  run  at  instrument  startup.  The  instrument  blank  was  an  injection  of  high 
purity  (Ultra  Zero  Grade)  air  and  was  used  to  gauge  instrument  stability,  flow 
balance  and  column  contamination.  The  syringe  blank  was  an  injection  of  ambient 
air  used  as  an  indication  of  background  contamination  as  well  as  a  check  on  the 
syringe  decontamination  procedure.  The  probe  blank  was  used  to  measure  possible 
sample  train  assembly  contamination.  The  water  blank  was  a  GC  headspace 
analysis  of  each  new  lot  of  distilled  water  used  for  decontaminating  the  probe 
assembly.  Analysis  results  were  used  to  verify  the  decontamination  rinse  water  was 
free  of  interfering  volatile  organic  compounds. 

Decontamination 

After  each  sample,  the  probe  assembly  was  dismantled  and  decontaminated. 
The  procedure  included  an  industrial  detergent  wash,  a  water  rinse  and  a  final  rinse 
with  analyzed  distilled  water. 

Computational  Procedure 

Benzene,  toluene,  o-xylene,  1,1-DCE,  1,2-DCE,  TCE  and  total  hydrocarbons 
concentrations  were  reported  for  field  samples.  The  identification  and 
quantification  of  the  standard  compounds  in  the  field  samples  were  accomplished 
directly,  by  the  method  of  external  standards.  The  response  factors  for  the  first  and 
last  standards  were  averaged  for  each  target  compound  and  the  average  response 
factor  was  used  to  quantify  the  remaining  samples.  Some  values  for  chlorinated 
compounds  are  reported  with  an  "N”  flag.  The  "N"  flag  means  "presumptive 
evidence"  and  is  an  indication  of  the  relative  uncertainty  of  identifying  a  single 
compound  in  the  presence  of  a  complex  mixture  of  petroleum  products.  Values 
reported  for  Total  Hydrocarbons  (TH)  were  the  sum  of  all  peak  responses  in 
millivolt-seconds  from  the  retention  time  of  benzene  through  the  retention  time  of 
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0-xylene,  with  the  exception  of  identified  chlorinated  compounds.  The  result  was 
quantified  using  the  response  factor  of  toluene  and  the  final  concentration  was  used 
as  a  measure  of  sample  contamination  by  petroleum  hydrocarbons  and/or 
unidentified  compounds. 

Sampling  Procedures 

Soil  gas  samples  were  collected  using  a  hardened  steel  probe  inserted 
mechanically  into  the  soil  to  a  depth  of  2.5  to  7.5  feet,  but  not  below  the  water  table. 
At  the  tip  of  the  probe  was  a  detachable  well  point  enabling  soil  gas  to  enter  the 
hollow  bore  when  separated  from  the  probe.  A  Teflon  sampling  hose  was 
connected  to  the  head  of  the  probe  with  a  stainless  steel  filling.  The  probe  assembly 
was  connected  to  a  vacuum  pump  and  purged  with  a  minimum  of  three  volumes  of 
soil  gas.  When  purging  was  completed,  the  sampling  assembly  was  connected  to  a 
Tedlar  air  sampling  bag  situated  inside  a  vacuum  chamber.  The  chamber  was 
evacuated  and  the  soil  gas  sample  was  collected  inside  the  Tedlar  bag. 

If  saturated  soil  clogged  the  probe  tip,  the  sample  bag  could  not  reach 
equilibrium  with  ambient  pressure  and  the  bag  would  collapse  upon  releasing  the 
vacuum.  This  method  provided  a  nonsubjective  technique  for  determining  if  an 
authentic  soil  gas  sample  had  been  extracted.  When  clogging  occurred,  a  sample  of 
soil  (approximately  5  g)  was  collected  from  the  probe  tip  or  a  hand  augered  sample 
and  sealed  in  a  40  ml  volatile  organic  analysis  (VO A)  vial.  The  sample  was 
equilibrated  at  approximately  35°C  and  the  gases  above  the  sample  were  analyzed 
for  headspace  contamination.  The  concentrations  of  contaminants  derived  from 
headspace  analysis  cannot  be  directly  compared  to  those  derived  from  soil  gas,  but 
serve  as  a  relative  indication  of  soil  contamination  in  aretis  where  in-situ  soil  gas 
samples  cannot  be  obtained.  This  technique  is  referred  to  as  the  headspace  method. 
This  method  was  also  used  when  an  alternate  method  of  soil  gas  analysis  was 
desired. 

Tedlar  bags  used  for  soil  gas  sampling  were  supplied  by  SKC,  Inc.  and  are  made 
of  an  analytically  clean,  nonporous  polymer  designed  for  high  purity  gas  sampling. 
Each  bag  was  equipped  with  a  cut-off  valve  for  connection  to  the  probe  assembly 
and  a  septum  for  sample  withdrawal.  Sample  gases  were  withdrawn  with  a  gas-tight 
syringe  and  injected  into  a  portable  gas  chromatograph  for  analysis. 
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SITE  1  -  FIRE  TRAINING  AREA 


The  results  and  conclusions  of  the  soil  gas  survey  conducted  at  Site  1  are 
presented  in  this  subsection. 

Results 

The  soil  gas  survey  grid  coincides  with  the  grid  previously  established  for  the 
geophysical  survey;  however,  every  geophysical  survey  node  was  not  sampled.  The 
origin  of  this  grid  system  was  established  SO  feet  south  and  48  feet  west  of 
monitoring  well  VF9  MW-1.  For  purposes  of  subsequent  discussions,  specific  grid 
stations  are  identified  by  their  distance  north  and  east  of  the  origin.  For  example, 
VF1SG300,225  denotes  the  soil  gas  sample  collected  at  Site  1  300  feet  north  and  225 
feet  east  of  the  origin  (Figure  D.l).  Tabulated  soil  gas  survey  results  have  been 
provided  in  Table  D.l  for  Site  1. 

The  soil  at  this  site  consists  primarily  of  hard  packed  sand  on  the  surface  and 
less  densely  packed  sand  at  the  4-  to  5-foot  level.  The  area  of  the  suspected  second 
bum  pit  is  covered  with  one  to  three  inches  of  black  peaty  soil  over  the  packed  sand. 
No  probes  were  rejected  and  no  buried  objects  were  encountered. 

The  fire  training  pit  had  been  investigated  by  a  previous  soil  gas  survey.  One 
test  point  was  placed  in  the  fire  training  pit  during  this  soil  gas  survey.  This  test 
point,  near  VF1SG3(X),225,  gave  offscale  results  for  a  dilute  injection  that  was  too 
concentrated  to  quantify  within  the  range  of  the  instmment.  No  other  soil  gas 
points  were  placed  in  the  visible  bum  pit  area  or  downgradient  of  the  pit. 

A  total  of  84  soil  gas  points  were  installed  at  Site  1  on  the  grid  of  25-foot 
centers.  Eighty-one  of  the  soil  gas  points  were  installed  at  the  5 -foot  level  as 
indicated  on  Figure  D.l.  Vertical  profile  readings  were  obtained  at  locations 
(VF1SG275,525)  and  (VFSG275,475). 

A  total  of  59  soil  gas  points  were  installed  in  the  area  of  the  suspected  second 
bum  pit.  A  hand  angered  sample,  collected  during  an  earlier  investigation  from  the 
suspected  second  bum  pit,  was  analyzed  for  headspace  contamination.  A  small 
quantity  of  toluene,  16  ppb,  had  been  identified  in  the  headspace  gases.  One  of  the 
vertical  profiles  at  this  site  was  performed  at  the  point  nearest  to  the  hand  auger 
boring  (VF1SG275,475).  Samples  were  taken  at  the  2.5-,  5.0-  and  7.5-foot  levels. 
An  additional  vertical  profile  was  obtained  at  (VF1SG275,525).  Readings  were 
taken  at  2.5  and  5.0  feet.  No  VOCs  were  found  in  the  vertical  profile  samples  so  the 
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middle,  5-foot  level  was  selected  for  the  horizontal  profile.  Of  the  remaining  soil 
gas  samples  collected  in  the  suspected  bum  pit  area,  i.o  volatile  organic 
contamination  was  detected. 

Twenty-one  soil  gas  samples  were  taken  in  a  horizontal  profile  near  the  western 
and  southern  (upgradient)  borders  of  the  visible  bum  pit.  The  southern  perimeter 
of  the  profile  crossed  near  the  area  believed  to  be  the  former  munitions  bum  pit  at 
points  (VF1SG200,175)  through  (VF1SG200,275).  Points  (VF1SG200,200)  and 
(VF1SG200,225)  were  not  advanced  or  sampled  due  to  possible  unexploded  buried 
ordinance  in  this  area. 

No  volatile  organic  contaminants  were  detected  along  the  western  and 
southwestern  sections  of  the  perimeters,  but  positive  results  were  detected  along  the 
southwestern  perimeter  for  a  single  chlorinated  volatile  solvent,  trichloroethylene. 
TCE  was  identified  at  3  points  (VF1SG200,250;  VF1SG225,275;  and 
VF1SG200,275)  adjacent  to  the  former  munitions  bum  pit  (Figure  D.l). 
Concentrations  ranged  from  73  ppb  at  point  VF1SG200,275  to  162  ppb  at  point 
VF1SG225,275.  A  perimeter  of  non-detect  results  isolated  the  positive  points  in  an 
area  approximately  75  feet  long  and  50  feet  wide.  As  this  area  is  downgradient  from 
the  suspected  location  of  the  former  munitions  burn  pit,  the  source  may  have 
originated  there. 

A  final  horizontal  profile  of  4  points  (VF1SG125,W40  through  VF1SG275,W40) 
was  placed  along  the  extreme  western  side  of  Site  1  across  Bluff  Road  from  the 
visible  fire  pit.  Soil  gas  analyses  gave  negative  results  for  all  points  along  this 
profile. 

Conclusions 

Headspace  results  of  the  test  point  collected  at  the  eastern  edge  of  the  fire 
training  pit  (VF1SG300,225)  indicate  the  fire  training  pit  area  is  a  source  for  high 
concentrations  of  VOCs.  This  result  agrees  with  the  1987/1988  investigations  of  the 
area. 

Soil  gas  results  for  the  second  suspected  bum  pit  did  not  indicate  contamination 
of  the  shallow  vadose  zone  and  did  not  identify  this  area  as  a  source  area  for  VOCs. 

The  soil  gas  survey  identifies  a  source  area  of  TCE  near  the  suspected 
munitions  bum  pit.  Higher  concentrations  could  be  expected  at  greater  depths  if 
volatilization  of  TCE  in  the  groundwater  is  the  source  of  TCE  in  the  soil  gas. 


AT0T7\91U1*2 


D-7 


C3 


» 


I 

volatilization  of  TCE  in  the  groundwater  is  the  source  of  TCE  in  the  soil  gas. 
Negative  results  for  the  horizontal  profile  along  Bluff  Road  indicate  a  source 
upgradient  of  the  visible  bum  pit  (toward  the  bluff)  is  unlikely. 
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SITE  1.  FIRE  TRAINING  AREA 

SOIL  GAS  SURVEY  LOCATIONS  AND  DETECTIONS  I 


TABLE  D.l 


SOIL  GAS  SURVEY  DATA 

SITE  1  •  FIRE  TRAINING  AREA 

Sample  # 

Depth 

Compound  Found 

Value 

(ppb) 

VF1SG275,525 

2.5 

- 

- 

VF1SG275,525 

5 

- 

- 

VF1SG275,475 

2.5 

- 

- 

VF1SG275,475 

5 

- 

- 

VFISG275,475 

7.5 

- 

- 

VF1SG275,425 

5 

- 

- 

VF1SG300.500 

5 

- 

- 

VF1SG275,500 

5 

- 

- 

VF1SG325,500 

5 

- 

VF1SG350^ 

5 

- 

VF1SG275,450 

5 

- 

VF1SG325,525 

5 

- 

VF1SG350,525 

5 

- 

VF1SG300,525 

5 

- 

VF1SG300^50 

5 

- 

VF1SG325,550 

5 

- 

VF1SG325,575 

5 

- 

VF1SG300^75 

5 

- 

- 

VF1SG350,475 

5 

- 

- 

VF1SG350,425 

5 

- 

- 

VFISG300,400 

5 

- 

- 

VF1SG350,400 

5 

- 

- 

VF1SG325,400 

5 
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TABLE  D.l  (Continued) 
SOIL  GAS  SURVEY  DATA 
SITE  1  •  FIRE  TRAINING  AREA 


Sample  #  Depth  Compound  Found  Value 

(ppb) 


«) 


A. 


VF1SG275,462  5 

VF1SG300375  5 

VF1SG325,375  5 

VF1SG275,375  5 

VF1SG275.400  5 

VF1SG250375  5 

VF1SG250,400  5 

VF1SG250,425  5 

VF1SG250,450  5 

VF1SG250,475  5 

VFISG300,450  5 

VF1SG250,500  5 

VF1SG325,425  5 

VF1SG250,600  5 

VF1SG250,525  5 

VF1SG325,450  5 

VF1SG200450  5 

VF1SG300,425  5 

VF1SG250,550  5 

VF1SG250^75  5 

VF1SG225,600  5 

VF1SG200,600  5 

VF1SG200,575  5 
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TABLE  D.l  (Continued) 

SOIL  GAS  SURVEY  DATA 

• 

vD 

V 

SITE  1- 

FIRE  TRAINING  AREA 

' 

Sample  # 

Depth 

Compound  Found 

Value 

(ppb) 

VF1SG200,525 

5 

- 

- 

1 

VF1SG200,500 

5 

- 

- 

VF1SG200,475 

5 

- 

- 

VF1SG200,450 

5 

- 

- 

I 

VF1SG200,425 

5 

- 

- 

VF1SG2(X),400 

5 

- 

- 

VF1SG200,375 

5 

- 

- 

» 

VF1SG200,350 

5 

- 

- 

VF1SG200,325 

5 

- 

- 

VF1SG200,275 

5 

TCE 

73 

» 

• 

VF1SG200,300 

5 

- 

- 

VFlSG200,n5 

5 

- 

- 

VF1SG175,275 

5 

- 

- 

> 

VF1SG300,225  HS 

5 

off  scale 

>  100,000 

VF1SG200,150 

5 

- 

- 

VF1SG200,125 

5 

- 

- 

» 

VF1SG200,100 

5 

- 

- 

VF1SG200,75 

5 

- 

- 

VF1SG200,50 

5 

- 

- 

» 

VF1SG200,25 

5 

- 

- 

VF1SG225,25 

5 

- 

- 

VF1SG275,25 

5 

- 

- 

• 

VF1SG300,25 

5 

- 

- 
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TABLE  D.l  (Continued) 
SOIL  GAS  SURVEY  DATA 
SITE  1  -  FIRE  TRAINING  AREA 


Sample  # 

Depth 

Compound  Found 

Value 

(ppb) 

VFISG300,0 

5 

- 

- 

» 

VF1SG275,W40 

5 

- 

- 

VF1SG225,W40 

5 

- 

- 

VF1SG175,W40 

5 

- 

- 

1 

VF1SG125,W40 

5 

- 

- 

VF1SG150,250 

5 

- 

- 

VF1SG175,300 

5 

- 

- 

» 

VF1SG225,275 

5 

TCE 

162 

VF1SG375,450 

5 

- 

- 

VF1SG300,350 

5 

- 

- 

1 

VF1SG275,325 

5 

- 

- 

VF1SG212,225 

5 

- 

- 

VF1SG150,200 

5 

- 

- 

• 

VF1SG200,250 

5 

TCE 

% 

VF1SG175,225 

5 

- 

- 

HS  -  Indicates  head  space  analysis. 
TCE  -  Trichloroethylene 
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SITE  5  -  KC97  CRASH  SITE 

The  results  and  conclusions  of  the  soil  gas  survey  conducted  at  Site  5  are 
presented  in  this  subsection. 

Results 

A  total  of  93  soil  gas  points  were  installed  at  Site  5  on  a  grid  of  25-foot  centers 
(Figure  D.2).  Ninety-two  of  the  soil  gas  points  were  installed  at  the  4-  to  5-foot  level 
and  one  point  was  installed  at  7.5  feet.  The  grid  origin  was  established  and  its 
position  was  later  surveyed.  For  purposes  of  subsequent  discussion,  specific  grid 
stations  are  identified  by  their  distances  north  and  east  of  the  origin.  For  example 
VF5SG75,125  denotes  the  soil  gas  sample  collected  at  Site  5  75  feet  north  and  125 
east  of  the  origin.  Table  D.2  provides  a  complete  list  of  the  Site  5  soil  gas  results. 

Soil  at  the  site  is  a  fine  black  peat  that  allows  easy  penetration  and  withdrawal 
of  the  soil  gas  probes.  No  underground  obstructions  were  encountered  and  no 
probes  were  rejected.  Sampling  of  soil  gas  was  somewhat  difficult  due  to  the  fine 
peat  that  clogs  the  probe  point.  This  was  especially  true  in  the  low  lying  sectors 
where  saturated  soil  was  found  at  5  feet. 

A  vertical  profile  was  performed  at  the  center  of  the  area  where  the  release  of 
JP-4  and  AVGAS  was  originally  believed  to  have  occurred  (VF5SG75,125).  The 
vertical  profile  sample  taken  at  the  5-foot  level  was  normal,  but  the  sample  from  the 
7,5-foot  level  contained  groundwater.  Adjacent  points  gave  water  vapor  at  the  5- 
foot  level.  Therefore,  the  sampling  depth  was  raised  to  4  feet. 

A  total  of  31  soil  gas  points  were  installed  on  the  eastern  portion  of  the  site 
which  is  slightly  higher  in  elevation  than  the  rest  of  the  site.  The  JP-4  and  AVGAS 
spill  site  was  located  by  the  soil  gas  survey  in  the  southern  portion  of  this  elevated 
area.  It  covers  an  area  of  approximately  6,000  square  feet.  Seven  soil  gas  points 
contained  total  hydrocarbons  (TH)  in  excess  of  1,000  ppb  (Figure  D.3).  Benzene, 
toluene  and  xylenes  in  thousands  of  parts  per  billion  concentrations  made  up  a 
significant  portion  of  the  TH  quantities.  Quantities  of  trichloroethene  and  1,1- 
dichloroethene  were  tentatively  identified  in  6  of  the  spill  area  samples. 
Concentrations  of  these  compounds  in  Table  D.2  are  flagged  with  an  "N"  as  an 
indication  of  the  uncertainty  of  identifying  chlorinated  compounds  in  the  presence 
of  high  concentrations  of  petroleum  products. 
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A  total  of  62  points  were  installed  in  the  low  lying  area  in  the  western  and 
central  sections  of  the  site.  o-Xylene  was  detected  at  concentrations  from  18  to 
30,000  ppb  (Figure  D.4).  Toluene  was  detected  in  22  soil  gas  samples  (Figure  D.5). 
Many  of  the  62  soil  gas  points  had  small  ill-defined  chromatograph  peaks.  The 
peaks  were  not  produced  by  any  of  the  six  calibrated  standards.  The  small  peaks 
may  have  resulted  from  column  contamination,  low  concentrations  of  other  xylene 
isomers,  naturally  occurring  compounds  in  peat  bogs  or  low  concentrations  of 
uncalibrated  fuel  constituents. 

Two  samples  (VF5SG75,175  HS  and  VF5SG  125,225  HS)  were  also  analyzed  by 
the  headspace  method.  Xylenes  were  identified  in  one  headspace  sample  at 
approximately  half  the  concentration  of  the  associated  soil  gas  sample.  The  other 
headspace  sample  gave  results  below  detection  limits  for  xylenes. 

Site  5  Conclusions 

The  KC96  crash  site  was  successfully  located  by  the  soil  gas  survey.  The 
approximate  lateral  extent  of  fuel  contamination  was  determined  by  successive 
perimeters  of  points  until  negative  results  were  achieved. 

The  presence  of  small  quantities  (ppb)  of  toluene  and  xylenes  in  the  low  lying 
areas  may  be  due  to  leaching  of  these  relatively  water  soluble  compounds  from  the 
crash  site  by  surface  water  drainage. 
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SOIL  GAS  SURVEY  LOCATIONS 
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TABLE  DJ 

SOIL  GAS  SURVEY  DATA 
SITE  5  -  KC97  CRASH  SITE 


Sample  # 

Depth 

Compound  Found 

Value 

(ppb) 

VF5SG75.125 

5ft 

xylene 

50 

VF5SG75,125 

7.5  ft  (wet) 

xylene 

50 

VF5SG50,125 

5ft 

toluene 

18J 

VF5SG50,150 

5ft 

xylene 

25J 

VF5SG75,150 

5ft 

xylene 

25J 

VF5SG100,150 

4ft 

xylene 

25J 

VF5SG100,125 

4ft 

xylene 

50 

VF5SG125,125 

4ft 

- 

- 

VF5SG125,150 

4ft 

- 

- 

VF5SG150,150 

4ft 

- 

- 

VF5SG150,175 

4ft 

- 

- 

VF5SG125,175 

4ft 

- 

- 

VF5SG100,175 

4ft 

- 

- 

VF5SG25,0 

4ft 

toluene 

5J 

VF5SG50,0 

4ft 

toluene 

12J 

VF5SG100,0 

4ft 

toluene 

2J 

VF5SG125,0 

4ft 

toluene 

2J 

VF5SG150,0 

4ft 

toluene 

3J 

VF5SG  150,25 

4ft 

toluene 

2J 

VF5SG125,25 

4ft 

toluene 

lOJ 

VF5SG100,25 

4ft 

toluene 

2J 

VF5SG75,25 

4ft 

toluene 

2J 

VF5SG50,25 

4ft 

toluene 

lU 

VF5SG25,25 

4ft 

- 

- 
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TABLE  DJ  (CoBtioued) 
SOIL  GAS  SURVEY  DATA 
SITE  5  .  KC97  CRASH  SITE 


Sample  # 

Depth 

Compound  Found 

Value 

(ppb) 

VF5SG25^ 

4ft 

- 

- 

VF5SG50,50 

4ft 

- 

- 

VF5SG75,50 

4ft 

- 

- 

VF5SG100,50 

4ft 

- 

- 

VF5SG  125,50 

4ft 

- 

- 

VF5SG  150,50 

4ft 

- 

- 

VF5SG75,0 

4ft 

- 

- 

VF5SG150,75 

4ft 

- 

- 

VF5SG150.100 

4ft 

- 

- 

VF5SG  150,125 

4ft 

xylene 

60 

VF5SG125,100 

4ft 

xylene 

60 

VF5SG100,100 

4ft 

- 

- 

VF5SG100,75 

4ft 

xylene 

60 

VF5SG125,75 

4ft 

- 

- 

VF5SG75,75 

4ft 

- 

- 

VF5SG75,100 

4ft 

- 

- 

VF5SG50,100 

4ft 

xylene 

60 

VF5SG50,75 

4ft 

xylene 

100 

VF5SG25,75 

4ft 

- 

- 

VF5SG25,100 

4ft 

- 

- 

VF5SG25,125 

4ft 

- 

- 

VF5SG25,150 

4ft 

- 

- 

VF5SG150,200 

4ft 

- 

- 
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TABLE  DJ  (Continued) 

SOIL  GAS  SURVEY  DATA 

% 

i 

SITES 

-  KC97  CRASH  SITE 

• 

# 

Sample  # 

Depth 

Compound  Found 

Value 

— 

(ppb) 

VF5SG  125,200 

4ft 

toluene 

6J 

( 

xylene 

40 

» 

VF5SG100,225 

4ft 

xylene 

60 

VF5SG 150,225 

4ft 

xylene 

60 

t 

VF5SG 125,225 

4ft 

xylene 

80 

• 

VF5SG100,200 

4ft 

xylene 

60 

VF5SG75,225 

4fi 

xylene 

80 

« 

VF5SG75,200 

4ft 

xylene 

60 

• 

VF5SG75,175 

4ft 

xylene 

80 

VF5SG50,175 

4ft 

xylene 

40 

« 

VF5SG25,175 

4ft 

- 

- 

» 

• 

VF5SG50,200 

4ft 

- 

- 

VF5SG25,200 

4ft 

TCE 

IION 

toluene 

210 

« 

TH 

290 

i 

VF5SG50,225 

4ft 

toluene 

16J 

TH 

190 

< 

VF5SG25,225 

4ft 

xylene 

60 

• 

VF5SGO,200 

4ft 

- 

- 

VF5SG 150,250 

4ft 

- 

- 

I 

VF5SG 150,275 

4ft 

- 

- 

• 

VF5SG150,300 

4ft 

- 

- 

VF5SG125,300 

4ft 

TH 

76 

VF5SG125,250 

4ft 

TH 

97 

• 

VF5SG125,275 

4ft 

- 

- 

VF5SG100,250 

4ft 

xylene 

20J 

' 
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TABLE  DJ  (Coatiaued) 

SOIL  GAS  SURVEY  DATA 

• 

SITES- 

KC97  CRASH  SITE 

1 

Sample  # 

Depth 

Compound  Found 

Value 

(ppb) 

A, 

VF5SG1(X),275 

4ft 

xylene 

40 

» 

VF5SG100,3(X) 

4ft 

- 

- 

VF5SG75,300 

4ft 

- 

- 

VF5SG75,275 

4ft 

TCE 

310,000  N 

toluene 

710,000 

i 

TH 

930,000 

VF5SG75,250 

4ft 

TCE 

250N 

toluene 

3600 

TH 

9300 

» 

VF5SG50,250 

4ft 

TH 

250 

VF5SG50,275 

4ft 

1,1  DCE 

1,800,000  N 

TCE 

640,000  N 

toluene 

11,000,000 

xylene 

14,000 

» 

• 

benzene 

180,000 

TH 

13,000,000 

VF5SG50,300 

4ft 

xylene 

30,000 

TH 

1,600,000 

9 

VF5SG25,300 

4ft 

toluene 

8,600 

xylenes 

18J 

VF5SG25,275 

4ft 

toluene 

2500 

' 

TH 

3100 

» 

VF5SG25,250 

4ft 

toluene 

210 

TH 

280 

VF5SG50,325 

4ft 

TCE 

830  N 

toluene 

710 

» 

TH 

1600 

VF5SG0,325 

4ft 

- 

- 

VF5SG0^75 

4ft 

- 

- 

• 

VF5SG50350 

4ft 

TCE 

490,000  N 

toluene 

920,000 

TH 

1,400,000 
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TABLE  DJ  (Contioued) 
SOIL  GAS  SURVEY  DATA 
SITE  5  -  KC97  CRASH  SITE 


Sample  # 

Depth 

Compound  Found 

Value 

(ppb) 

VF5SG75,375 

4ft 

- 

- 

VF5SG50375 

4ft 

- 

- 

VF5SG25,375 

4ft 

- 

- 

VF5SG25350 

4ft 

- 

- 

VF5SG25,32j 

4ft 

- 

- 

VF5SG75,325 

4ft 

- 

- 

VF5SG75,-350 

4ft 

- 

- 

VF5SG  125,425 

4ft 

- 

- 

VF5SG50,425 

4ft 

- 

- 

VF5SG125,225  HS 

4ft 

toluene 

30 

VF5SG75,175  HS 

4ft 

toluene 

24J 

xylene 

40 

HS  -  Indicates  head  space  analysis. 
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APPENDIX  E 
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DATA  VAUDATION  SUMMARY 


INTRODUCTION 

Field  investigations  were  conducted  during  the  fall  of  1989  and  the  fall  of  1990 
as  a  part  of  a  Remedial  Investigation  being  conducted  at  the  Volk  Field  Air 
National  Guard  Base,  Camp  Douglas,  WI.  Sixty  soil  samples,  16  groundwater 
samples,  and  4  surface  water  samples  were  collected  between  November  2  and 
November  10,  1989;  an  additional  38  soil  samples,  65  groundwater  samples,  and  5 
surface  water  samples  were  collected  between  September  25  and  November  10, 
1990.  Samples  were  packed  in  ice  and  shipped  via  overnight  courier  to  Savannah 
Laboratories  and  Environmental  Services,  Inc.,  in  Savannah,  Georgia,  for  laboratory 
analysis.  The  samples  from  both  1989  and  1990  were  selectively  analyzed  for 
purgeable  halogenated  volatiles  (SW8010),  purgeable  aromatic  volatiles  (SW8020), 
semi-volatile  organics  [CLP  2/88  SOW],  total  petroleum  hydrocarbons  (EPA  418.1), 
organochlorine  pesticides  and  PCBs  (SW8080),  priority  pollutant  metals,  lead,  and 
total  dissolved  solids  (EPA160.1).  In  addition,  selected  1989  samples  were  analyzed 
for  oil  and  grease  (SW9071). 

PRESENTATION  OF  DATA 

Several  types  of  tables  are  used  to  present  the  results  of  the  Quality 
Assurance/Quality  Control  (QA/QC)  report.  The  tables  follow  at  the  end  of  the 
text  in  the  order  that  they  are  presented  below,  beginning  with  Table  E.2.  Table  E.l 
lists  the  target  analytes  associated  with  each  of  the  six  semivolatile  internal 
standards. 

Target  compound  lists  are  provided  in  Tables  E.2  and  E.3.  They  list  the  target 
compounds  for  each  laboratory  analysis  and  their  reported  detection  level  for  both 
water  and  soil  matrices.  Tables  are  provided  for  samples  analyzed  in  1989  and 
samples  analyzed  in  1990  because  both  the  target  compounds  and  reported 
detection  limits  varied. 

Tables  E.4  through  E.32  summarize  all  of  the  raw  analytical  data  supplied  by 
the  laboratory  including  every  qualification  flag  applied  during  the  QA/QC  process. 
The  qualified  analytical  data  sheets  and  the  laboratory  supplied  QA  is  published  in 
a  separate  document  titled  "Remedial  Investigation;  1989  and  1990  Analytical  Data, 
Volk  Field  ANGB"  [ES,  1991],  The  summary  tables  are  arranged  by  site  and  by 
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sample  matrix  for  each  year.  Summary  tables  for  the  trip  blanks,  equipment  rinsates 
and  field  blanks  follow  the  site  tables.  The  format  of  the  individual  tables  was 
established  to  present  every  piece  of  analytical  data  (with  qualifications)  as  precisely 
and  consistently  as  possible.  The  data  summary  tables  are  self-explanatory  with  the 
exception  of  the  following  two  items. 

The  detection  level  multiplier  is  used  to  account  for  sample  variability  due  to 
the  moisture  in  a  soil  or  the  sample  dilution  factor.  If  the  result  for  a  compound  is 
reported  as  undetected  (U),  then  the  exact  detection  level  can  be  determined  by 
multiplying  the  appropriate  detection  level  from  either  Table  E.2  or  E.3  by  the 
detection  level  multiplier.  Use  of  the  detection  level  multiplier  prevents  the 
necessity  of  listing  every  analyte  individually  and  it  keeps  table  clutter  to  a  minimum 
which  allows  for  rapid  identification  of  detected  analytes. 

The  "general”  row  is  the  other  feature  requiring  an  explanation.  The  "general" 
row  can  appear  for  any  analysis  used  to  detect  more  than  one  analyte.  "General" 
refers  to  any  analyte  on  the  target  compound  list  for  a  specific  analysis  which  is  not 
individually  listed  in  the  data  summary  table.  For  instance,  if  the  table  user  was 
interested  in  the  1990  SW8010  result  for  dichloromethane  in  sample  VF10-MW6, 
they  would  consult  Table  E.25  and  discover  that  dichloromethane  does  not  have  an 
individual  listing;  therefore,  the  result  listed  in  the  "general"  row  applies.  In  this 
case,  the  listing  is  UJ3  which  means  that  dichloromethane  was  not  detected  above 
its  detection  limit,  but  the  detection  limit  has  been  estimated  since  the  analysis 
holding  time  was  exceeded  for  this  sample.  Data  qualification  and  flags  will  be 
described  in  the  following  subsections. 

Holding  time  tables  (Table  E.33  through  E.57)  follow  the  data  summary  tables. 
They  are  presented  by  year  for  each  sample  matrix  for  each  site.  The  holding  times 
tables  for  trip  blanks,  equipment  rinsates,  and  field  blanks  follow  the  site  tables  for 
each  year. 

Tables  E.58  through  E.61  are  the  duplicates  tables  for  1989  and  1990  where  the 
results  of  detected  analytes  are  compared  for  duplicate  samples.  A  relative  percent 
difference  (RPD)  is  used  to  evaluate  the  precision. 

The  final  8  tables  (Tables  E.62  through  E.69)  are  reference  tables  which 
identify  the  trip  blank,  equipment  rinsates,  field  blank,  and  laboratory  identification 
number  for  each  sample  from  1989  and  1990. 

CRITERIA  USED  TO  ASSESS  LABORATORY  DATA  QUALITY 

The  analytical  data  collected  during  the  Remedial  Investigation  (RI)  were 
evaluated  in  accordance  with  the  Hazardous  Waste  Remedial  Actions  Program 
(HAZWRAP)  document  "Requirements  for  Quality  Control  of  Analytical  Data" 
[DOE/HWP-65/HZ-RAP- 102-1]  and  the  procedtires  contained  in  the  Quality 
Assurance  Project  Plan,  Revision  0  [ES,  1989]  for  the  1989  Samples  and  Revision  2 
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[ES,  1990]  for  the  1990  samples.  The  following  criteria  were  used  to  evaluate  the 
data  where  applicable  to  the  particular  analysis: 

•  Sample  bolding  times 

•  Gas  chromatograph/mass  spectrometry  (GC/MS)  tuning  and  mass 
calibrations 

•  Initial  and  continuing  calibrations 

•  Internal  standards 

•  Surrogate  spike  results 

•  Second  column  confirmations 

•  Matrix  spike  and  matrix  spike  duplicate  results 

•  Detection  limit  compliance 

•  Laboratory  blank  results 

•  Field  blank  results 

•  Duplicate  results 

•  Completeness 

The  results  of  the  evaluation  of  the  preceding  criteria  are  used  in  the  assessment  of 
the  overall  precision,  accuracy,  and  completeness  of  the  data. 

Summary  of  Data  Flags 

Flags  used  to  qualify  the  data  are  an  effort  to  describe  the  circumstances 
surrounding  and  quality  of  that  piece  of  data.  They  are  based  on  all  the  information 
available  to  the  data  reviewer.  Flags  presented  in  this  report  reflect  the  ES 
interpretation  of  the  data.  Flags  and  symbols  used  are  defined  as  follows: 

U  -  The  compound  was  not  present  in  the  sample  above  the  detection  limit. 

J  -  The  number  preceding  is  estimated.  The  qualitative  analysis  is  acceptable 
but  the  value  cannot  be  considered  as  accurate. 

1.  Blank  was  contaminated. 

2.  Calibration  Relative  Response  Factor  (RRF),  Internal  Standard  (IS)  or 
minimum  response  criteria  were  outside  of  control  limits. 

3.  Holding  time  was  exceeded. 

4.  Other  QC  criteria  were  outside  control  limits. 

N  -  Presumptive  evidence  exists  for  the  presence  of  material  (tentative 
identification).  There  is  evidence  that  the  material  is  present,  but  for  some 
reason  or  combination  of  reasons,  it  has  not  been  confirmed. 
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R  -  Data  is  rejected  and  is  totally  unusable.  The  only  way  to  obtain  useful  data 
is  to  resample  and  reanalyze. 

It  is  possible  that  a  result  may  contain  more  than  one  qualifying  flag.  For 
instance  a  result  may  be  reported  as  UJ.  This  indicates  that  the  target  compound 
was  not  detected  in  the  sample;  however,  uncertainty  exists  over  the  detection  limit. 
A "  + "  sign  is  used  when  the  flag  applies  to  detected  (positive)  results.  The sign  is 
used  to  denote  that  the  flag  applies  to  non-detected  (negative)  results.  The  and 
"  signs  are  included  in  the  written  descriptions  in  order  to  abbreviate  and  clarify 
flag  application  explanations;  the "+"  and signs  are  not  used  in  the  tables. 

Criteria  for  Holding  Time  Compliance 

For  all  of  the  analyses  conducted,  specific  holding  times  apply.  Tables  E.33 
through  E.57  present  the  holding  times  for  each  analysis  performed  during  the  RI. 
Revision  0  and  Revision  2  of  the  Quality  Assurance  Project  Plan  (QAPP)  had  small 
differences  in  holding  time  criteria  for  semi-volatiles,  pesticides/PCBs,  and  mercury. 
The  differences  are  discussed  where  relevant  under  the  subsection  on  the 
Evaluation  of  Laboratory  QA/QC.  If  holding  times  were  not  met,  both  positive  and 
negative  data  are  considered  estimated  (J3).  If  any  holding  time  had  been  exceeded 
by  a  factor  of  2,  the  data  would  have  been  rejected  (R). 

Criteria  for  Instrument  Tuning  and  Calibration 

Tuning  and  calibration  criteria  are  used  to  evaluate  the  ability  of  the  analytical 
instrument  to  identify  and  quantify  the  target  compounds  of  concern.  The  tuning 
and  calibration  criteria  are  method  specific. 

For  volatile  organics  analyzed  by  gas  chromatograph  (GC),  a  five-standard 
initial  instrument  calibration  is  required.  The  laboratory  chose  to  plot  calibration 
curves  of  height  ratio  versus  amount  ratio  for  each  compound  rather  than  use 
calibration  factors.  To  derive  the  compound-specific  calibration  curves,  the  linear 
regression  method  with  a  required  zero  intercept  was  applied  to  the  results  of  the 
five  standards.  An  example  of  a  calibration  curve  is  provided  as  Figure  E.I.  All  of 
the  calibration  curves  can  be  represented  by  the  standard  slope-intercept  equation: 

y  =  mx  +  b  (1) 

where, 

y  S  height  ratio  (Hr)  B  height  of  the  sample’s  chromatographic  peak  (Hs) 

height  of  the  internal  standard’s  chromatographic  peak 


X  B  concentration  ratio  (Cr)  a  WBWPtra&ffl  gf  the  sample  (Qi) 

concentration  of  the  internal  standard  (^IS) 

b  »  y-intercept  =  0 

m  a  slope  of  the  curve  a  initial  relative  response  factor  (RRF) 
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therefore, 


Hr  =  (RRF)  •  Cr  (2) 

Quantitation  of  detected  compounds  was  performed  using  the  initial  calibration 
curves.  From  the  sample  analysis,  a  height  ratio  (Hr)  was  calculated  from  the 
detected  compound  peak  height  and  the  IS  peak  height.  The  concentration  ratio 
(Cr)  which  corresponded  to  the  Hr  was  determined  from  the  curve.  The 
concentration  ratio  is  equivalent  to  the  analyte  concentration  (Cs)  in  the  sample 
divided  by  the  analyte  concentration  (Cis)  in  the  IS.  Since  Cjs  was  known,  Cs  was 
easily  computed.  Because  the  equation  for  the  calibration  curve  is  known,  the 
procedure  described  above  can  be  derived  from  equation  (2): 

=  ^IS^R  (3) 

RRF 

where,  RRF  is  the  relative  response  factor  calculated  from  the  slope  of  the  initial 
calibration. 

Initial  calibration  criteria  were  based  on  the  linearity  of  the  results  of  the  five 
calibration  standards.  The  linearity  of  calibration  curves  with  reported  correlation 
coefficients  of  0.995  or  greater  were  acceptable  [HAZWRAP,  July  1990].  The 
laboratory,  however,  was  not  required  to  meet  this  criteria;  therefore,  for  any  curve 
with  a  correlation  coefficient  less  than  0.99S,  the  percent  relative  standard  deviation 
(RSD)  was  calculated  from  the  RRF  of  each  of  the  five  calibration  standards.  Since 
the  calibration  curves  derived  by  the  laboratory  were  linear  and  passed  through  the 
origin,  if  the  RSD  was  less  than  20%,  the  curves  were  also  considered  acceptable 
per  method  SW8000  requirements.  Those  compounds  with  curves  not  achieving 
either  the  correlation  coefficient  or  percent  RSD  initial  calibration  criteria  were 
flagged  as  estimated  (J2+/UJ2-)  in  the  associated  samples. 

Verification  of  the  calibration  curves  was  performed  within  twelve  hours  of 
sample  analysis  through  continuing  calibration  of  the  GC.  The  laboratory  analyzed 
a  sample  of  known  analytes  at  known  concentrations  to  determine  the  daily 
retention  time  window  and  calibration  curve  accuracy  for  each  analyte.  For  data 
validation  purposes,  a  continuing  calibration  RRF  was  calculated  from  the  equation: 

RRFcc  =  (4) 

Cr 

If  the  RRF  of  an  analyte  in  the  continuing  calibration  did  not  differ  by  more  than 
15%  from  the  initial  RRF  (slope)  of  the  calibration  curve,  then  the  data  required  no 
qualification  on  the  basis  of  the  continuing  calibration.  If  the  continuing  calibration 
RRF  varied  by  greater  than  15%,  all  positive  results  were  estimated  (J2).  Negative 
results  were  estimated  (J2)  when  the  RRF  decreased  by  greater  than  15%  in  the 
continuing  calibration  because  this  could  have  caused  analyte  concentrations  greater 
than  the  contract-required  detection  limit  (CRDL)  to  be  reported  as  not  detected. 
In  equation  (4),  Cr  is  constant  during  a  calibration;  therefore,  the  only  way  for  the 
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RRF  to  decrease  is  for  Hr  to  decrease.  If  Hr  for  an  analyte  in  the  continuing 
calibration  is  lower  than  predicted  by  the  quantitation  curve,  it  will  either  be  at  the 
correct  level  or  lower  during  the  analysis  of  an  unknown  sample.  If  a  decreased  Hr 
is  introduced  into  the  quantitation  equation  (eq.  3),  the  sample  concentration  will 
be  reported  at  a  lower  level  than  is  really  present  because  Cis  and  the  initial  RRF 
are  constant.  This  can  result  in  a  false  negative;  therefore,  negative  results  are 
estimated  when  the  continuing  calibration  RRF  decreases  by  more  than  15%  from 
the  original. 

The  semivolatile  analyses  are  validated  using  the  Contract  Laboratory  Program 
(CLP)  functional  guidelines  for  GC/MS  tuning  and  calibration.  If  an  instrument 
tune  does  not  meet  ion  abundance  criteria,  the  associated  data  is  unusable  (R). 
Initial  instrument  calibration  requires  that  the  average  RRF  exceed  0.05  and  the 
RSD  not  exceed  30%.  For  RRFs  below  0.05,  positive  results  are  estimated  (J2)  and 
negative  results  are  unusable  (R)  for  the  analyte  out  of  criteria.  Both  positive  and 
negative  results  are  estimated  (J2)  for  each  compound  which  does  not  meet  the 
RSD  criteria.  The  RRF  and  percent  deviation  which  are  calculated  for  continuing 
calibrations  correspond  to  the  RRF  and  percent  RSD  of  the  initial  calibration; 
consequently,  RRFs  below  0.05  and  percent  deviations  exceeding  25%  are  flagged 
identically  to  the  initial  calibration. 

Flags  derived  from  the  percent  RSD  criteria  in  an  initial  calibration  apply  to  all 
samples  until  another  initial  calibration  is  performed;  likewise,  flags  derived  from  a 
continuing  calibration  apply  to  all  samples  until  the  next  continuing  calibration  is 
performed. 

Internal  Standard  areas  are  also  computed  for  the  semi-volatile  analysis.  There 
are  six  different  ISs  which  each  represent  a  specific  group  of  semivolatile 
compounds  (Table  E.l).  If  an  IS  area  count  is  less  than  50%  or  greater  than  100% 
of  the  associated  calibration  standard,  quantitated  analytes  are  estimated  for  both 
positive  and  negative  results  (J2). 

The  GC  performance  for  pesticides  and  PCBs  is  evaluated  on  the  linearity  of 
the  initial  calibration  and  on  continuing  calibrations.  The  linearity  check  applies  to 
four  key  compounds.  If  the  RSD  exceeds  10%  for  a  compound,  then  all  associated 
positive  and  negative  results  are  estimated  (J2)  for  that  compound.  For  continuing 
calibrations,  a  percent  deviation  between  calibration  factors  is  calculated.  All 
positive  results  are  estimated  (J2)  for  any  compound  which  has  a  percent  deviation 
in  excess  of  15%. 

Initial  and  continuing  calibrations  are  monitored  for  the  metals  analyses.  A 
percent  recovery  is  calculated  between  the  actual  concentration  and  detected 
concentration  of  each  metal.  When  a  metal’s  recovery  is  outside  90-110%  (except 
mercury  which  is  80-120%),  the  corresponding  positive  and  negative  data  is 
estimated  (J2). 
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Criteria  for  Laboratoiy  Quality  Control  Data 

Laboratory  Quality  Control  Data  consist  of  the  results  obtained  from  the 
analysis  of  laboratory  blanks,  surrogate  spikes,  spiked  samples,  and  laboratory 
duplicate  samples. 

The  assessment  of  results  on  blank  analyses  is  for  the  purpose  of  determining 
the  existence  and  magnitude  of  contamination  problems.  The  criteria  for  evaluation 
of  both  laboratory  and  field  blanks  is  described  below.  When  more  than  one  type  of 
blank  is  associated  with  a  given  sample,  qualification  is  based  on  the  blank  having 
the  highest  concentration  of  the  contaminant. 

Two  rules  are  used  for  evaluating  laboratory  blank  contamination,  the  lOx  rule 
and  the  Sx  rule.  For  the  common  laboratory  contaminants  methylene  chloride, 
acetone,  toluene,  2-butanone,  and  phthalate  esters,  if  the  concentration  of  the 
compound  is  greater  than  the  CRDL  but  less  than  ten  times  the  highest 
concentration  found  in  a  blank,  the  result  is  reported  as  non-detect.  When  the 
concentration  is  less  than  the  CRDL  it  is  reported  as  non-detect.  When  the 
concentration  of  the  compound  is  greater  than  ten  times  the  highest  concentration 
found  in  any  blank,  the  result  is  considered  positive  and  no  flags  are  used.  The  5x 
rule  applies  to  ail  compoimds  other  than  the  common  laboratory  contaminants. 
This  rule  is  applied  the  same  as  the  IQx  rule  except  that  a  level  of  five  times  the 
blank  contaminant  level  is  used. 

Surrogate  spike  compounds  are  analytes  added  to  each  sample  at  a  known 
concentration.  The  recovery  of  these  compounds  is  determined  to  indicate 
laboratory  performance  on  individual  samples.  The  use  of  surrogate  spikes  is 
required  for  some  but  not  all  methods  published  by  EPA. 

The  analytical  methods  for  the  analysis  of  volatile  and  semi-volatile  organics 
require  surrogate  analyses  to  be  performed.  According  to  the  methods,  corrective 
action  is  required  when  any  surrogate  compound  in  the  volatile  fraction  or  any  two 
surrogates  within  a  base  neutral  (BN)  or  acid  (A)  fraction  are  out  of  specification. 
Corrective  action  is  also  required  if  any  surrogate  in  a  fraction  has  a  recovery  of  less 
than  10  percent.  If  the  reanalysis  results  are  still  out  of  specification,  the 
compounds  in  the  fraction  corresponding  to  the  problem  surrogates  are  all  qualified 
for  the  sample  involved.  The  positive  and  negative  results  are  estimated  (J)  unless 
the  surrogate  recovery  is  less  than  10%  in  which  case  the  negative  results  are 
unusable  (R). 

Matrix  spike  samples  and  laboratory  duplicates  are  used  to  assess  analytical 
accuracy  and  precision,  respectively.  The  accuracy  of  the  analytical  results  is 
evaluated  upon  the  basis  of  percent  recovery  (PR)  of  matrix  spiking  compounds  in 
matrix  spike  (MS)  and  matrix  spike  duplicates  (MSD)  at  a  minimum  of  one  sample 
per  20  samples  of  similar  matrix.  The  acceptance  range  for  the  percent  recovery  for 
each  matrix  spiking  compormd  is  presented  in  the  QAPP  and  in  the  analytical 
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method  used.  The  recovery  of  spikmg  compounds  is  an  indication  of  the  effect  of 
the  sample  matrix  upon  the  accuracy  of  the  analysis  results. 

Spike  recoveries  for  metals  must  be  within  the  limits  of  75  to  125%.  If  the 
recovery  exceeds  125%  the  positive  results  are  estimated  (J4).  If  the  recovery  is  less 
than  75%  positive  and  negative  results  are  estimated  (J4).  At  recoveries  below  30% 
negative  results  are  unusable  (R). 

Precision  is  evaluated  for  a  set  of  samples  of  similar  matrix  by  the  analysis  and 
comparison  of  MS  and  MSD  samples.  The  RPD  of  the  values  obtained  for  the  MS 
and  MSD  samples  should  be  less  than  the  criteria  specified  in  the  QAPP  or  in  the 
analytical  method.  When  the  RPD  values  obtained  do  not  meet  the  acceptance 
criteria,  either  a  blank  spike  or  laboratory  control  sample  (LCS)  is  analyzed  as  done 
for  the  accuracy  corrective  action.  Also,  if  surrogate  recovery  values  are  within  the 
acceptance  criteria,  no  further  corrective  action  is  required  and  the  QC  data  are 
considered  to  be  of  good  quality. 

For  the  metals  analyses,  the  LCS  is  designed  to  serve  as  a  monitor  of  the 
efficiency  of  the  digestion  and  analysis  procedure.  If  the  control  windows  are 
exceeded,  all  data  associated  with  the  LCS  should  be  reanalyzed. 

Criteria  for  Detection  Limit  Compliance 

Adherence  to  the  target  compoimd  detection  limits  listed  in  Revisions  0  and  2 
of  the  QAPP  was  the  primary  objective  for  compliance.  For  quantitation  of  certain 
compounds  or  analytes,  the  detection  limit  is  increased  according  to  the  dilution  and 
the  inaeased  detection  limit  is  reported  by  the  laboratory  with  the  analytical  results. 
In  many  cases,  when  dilution  is  required  for  the  quantitation  of  only  a  few 
compounds  on  a  target  list,  the  normal  detection  limits  are  reported  for  all 
compounds  except  those  quantitated  from  the  diluted  sample. 

Criteria  for  Field  Quality  Control  Data 

Field  quality  control  samples  include  equipment  rinseate  blanks,  source  water 
blanks,  and  trip  blanks.  Rinseate  blanks  are  a  water  rinse  using  deionized,  analyte- 
free  water  following  the  decontamination  of  the  field  sampling  equipment.  R.iiseate 
blanks  were  collected  at  a  frequency  of  one  every  other  day  per  matrix  per  sampling 
event  and  analyzed  for  the  parameters  determined  in  the  samples  during  that  event. 
Source  water  blanks  consist  of  samples  of  the  potable  water  and  high  pressure  liquid 
chromatography  (HPLC)  water  used  in  decontamination.  A  blank  from  each  source 
was  collected  for  each  sampling  event. 

The  QAPP  also  requires  the  collection  of  one  trip  blank  for  every  cooler  of 
samples  requiring  volatile  organics  analysis  (VOA).  The  trip  blank  is  filled  at  the 
laboratory  with  deionized,  analyte-free  water,  sealed  and  accompanies  the  VOA 
sample  vials  at  all  times.  Trip  blanks  were  not  opened  in  the  field. 
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To  assess  representativeness  of  the  sample  collection  procedures,  the  QAPP 
required  that  coded  field  duplicates  were  collected  at  a  frequency  of  10%  per  matrix 
per  event. 

If  the  data  collected  during  the  RI  did  not  meet  the  criterion  contained  in  the 
QAPP  and  discussed  above,  it  was  flagged  to  indicate  the  limitations  associated  with 
it.  The  various  flags  used  to  qualify  the  data  are  discussed  in  the  Summary  of  Data 
Flags  subsection  presented  earlier  in  this  section. 

Completeness 

The  completeness  of  the  data  will  be  evaluated  by  reviewing  the  data  collected 
and  determining  if  any  data  gaps  exist  for  completing  the  Rl.  If  data  gaps  are 
identified  the  data  will  be  judged  to  be  incomplete.  The  completeness  of  individual 
sampling  rounds  will  not  be  assessed.  Completeness  will  be  determined  by 
evaluating  all  the  data  collected  during  the  RI. 

EVALUATION  OF  LABORATORY  QA/QC 

The  following  subsections  are  a  discussion  of  the  instances  in  which  the 
laboratory  OA/QC  criteria  used  to  evaluate  the  data  were  not  satisfied.  In  such 
instances  thv  irregularities  are  noted  and  the  necessary  qualifications  of  the  data  are 
discussed.  Professional  judgment  has  been  used  in  some  instances  when  rigorous 
application  of  the  QA/QC  criteria  might  render  valid  data  unusable.  Such  instances 
have  likewise  been  noted  and  discussed.  When  the  QA/QC  criteria  (as  outlined  in 
subsection  E.2)  are  satisfied,  they  are  not  mentioned  in  the  ensuing  discussion. 

The  laboratory  presented  both  the  analytical  and  the  QA/QC  data  in 
designated  sample  delivery  groups  (SDGs);  therefore,  the  laboratory  SDG  numbers 
have  been  used  in  grouping  the  following  evaluation  of  the  laboratory  QA/QC. 
Tables  E.65  and  E.69  list  the  SDG  numbers  fi^om  1989  and  1990  and  the 
corresponding  samples. 

Retention  times  (RT)  from  continuing  calibrations  were  frequently  reported 
outside  of  their  calibrated  retention  time  windows.  This  occurred  repeatedly  for  the 
same  compounds  by  the  same  margin  of  time.  It  was  apparent  that  a  shift  had 
occurred  in  the  column  and  that  new  retention  time  windows  should  have  been 
established.  The  laboratory  has  reported  that  RT  windows  were  in  fact  established 
at  the  time  of  each  continuing  calibration  using  the  continuing  calibration  RTs  for 
each  compound  and  the  initial  calibration  RT  standard  deviations  as  specified  in 
SW846  method  8000  [1987].  The  laboratory,  however,  did  not  report  these  RT 
windows.  Instead,  they  reported  the  RT  windows  calculated  during  the  initial 
calibration  although  the  other  windows  were  reportedly  utilized  by  the  automated 
GC.  In  addition,  the  laboratory  has  assured  that  a  visual  inspection  of  all 
chromatograms  was  made  to  determine  the  identity  of  peaks  detected  near  but 
outside  of  the  established  retention  time  windows.  In  all  of  the  case  narratives  the 
laboratory  has  included  the  statement  "sample  chromatograms  were  evaluated  by  a 
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chemist  to  verify  identification  of  all  detected  peaks."  Qualification  of  the  results 
was  not  necessary  as  a  result  of  the  above  RT  discussion. 

1989  Soil  Samples 

Volatile  Organics 

General: 

One  GC  was  used  as  the  primary  column  for  the  SW8010/SW8020  analyses  for 
all  samples  collected  in  the  1989  field  effort.  The  same  set  of  initial  calibration 
curves  for  quantitation  were  used  throughout  the  two  weeks  of  laboratory  analysis. 
The  5-point  calibration  curves  for  chloromethane,  vinyl  chloride,  2-chloroethyl  vinyl 
ether,  bromoform,  and  chlorobenzene  did  not  achieve  correlation  coefficients  of 
0.995  nor  were  the  RSDs  less  than  20%;  therefore,  these  five  compounds  were 
estimated  (J2‘*'/UJ2-)  for  all  1989  samples. 

Neither  initial  or  continuing  calibrations  were  performed  for  1, 1,1,2- 
tetrachloroethane.  AH  1989  1,1,1,2-tetrachioroethane  results  are  unusable  (R). 
Results  for  1,1,1,2-tetrachioroethane  have  not  been  included  in  the  data  summary 
tables.  The  analyte  2-chloroethyl  vinyl  ether  was  included  in  both  the  initial  and 
continuing  calibration;  however,  the  results  were  on  occasion  not  reported  for  the 
continuing  calibration.  In  these  instances,  2-chloroethyl  vinyl  ether  results  were 
considered  unusable  (R). 

89-9534: 

The  surrogate  recoveries  of  bromochloromethane  in  the  SW8010  analysis  and 
trifluorotoluene  in  the  SW8020  analysis  of  samples  VF5-SB1-SS1  0-1',  VF5-SB1- 
SS2  3.5-5.5',  VF5-SB2-SS1  0-2.0',  VF5-SB4-SS1  0-2.5',  and  VF5-SB4-SS2  3.5-6.0' 
were  high.  No  halogenated  volatiles  (SW8010)  were  detected;  therefore,  no  data 
qualification  was  required  as  a  result  of  high  bromochloromethane  recoveries.  The 
positive  detection  of  toluene  in  sample  VF5-SB1-SS2  3.5.-5.5'  and  toluene  and 
xylenes  in  sample  VF5-SB1-SS1  0-1.0'  were  estimated  (J4),  as  a  result  of  the  high 
trifluorotoluene  recovery. 

In  eight  soil  samples  collected  at  site  5  (VF5-SB1-SS1  0-1.0',  VF5-SB1-SS2  3.5- 
5.5',  VF5-SB2-SS1  0-2.0',  VF5-SB2-SS2  3.5-5.5',  VF5-SB2-SS3  5.5-8.0',  VF5-SB3- 
SSl  3.5-6.0',  VF5-SB4-SS1  0-2.5',  and  VF5-SB4-SS2  3.5-6.0'),  1,2  dichlorobenzene 
results  were  estimated  (J2+ /UJ2-)  as  a  result  of  a  33%  loss  in  RRF.  Estimation  of 
positive  results  for  chloromethane,  bromoform,  benzene,  toluene,  ethylbenzene,  m- 
xylene,  and  o-xylene  as  a  result  of  increased  RRFs  of  more  than  15%  yielded  J2 
flags  for  toluene  and  xylenes  in  samples  VF5-SB1-SS1  0- 1.0',  VF5-SB2-SS2  3.5-5.5' 
and  VF5-SB3-SS1  5.5-8.0'  as  wells  as  J2  flags  for  toluene  in  samples  VF5-SB1-SS2 
3.5-5 .5'  and  VF5-SB2-SS3  3.5-5.5'.  In  all  eight  samples,  2-chloroethyl  vinyl  ether 
results  were  rejected  (R)  as  a  result  of  an  unreported  continuing  calibration. 


ATI>77/?lUia 


E-10 


TTie  surrogate  recoveries  of  bromochioromethane  were  high  in  samples  VF5- 
SB6-SS1  3.5-6.0',  VF5-SB8-SS1  0-2.0',  VF5-SB8-SS2  3.5-6.0',  VF5-SB9.SS1  3.5- 
6.0',  VF5-SB10-SS1  3.5-6.0',  and  VF5-SB11-SS1  3.5-6.0'.  There  were,  however,  no 
SW8010,  halogenated  volatiles,  detected;  therefore,  no  data  qualification  was 
necessary. 

The  surrogate  recoveries  of  trifiuorotoluene  were  high  in  samples  VF5-SB6-SS1 
3.5-6.0',  VF5-SB9-SS1  3.5-6.0',  and  VF5-SB10-SS1  3.5-6.0'.  As  a  result,  the 
positive  toluene  results  were  estimated  (J4)  in  all  three  samples. 

Samples  VF5-SB9-SS1  3.5-6.0',  VF5-SB10-SS1  3.5-6.0',  and  VF5-SB11-SS1  3.5- 
6.0'  had  positive  and  negative  results  for  vinyl  chloride  and  1,2-dichlorobenzene 
estimated  (J2+/UJ2-)  as  a  result  of  a  decrease  in  RRF  in  excess  of  15%. 
Chloromethane,  bromoform,  benzene,  toluene,  ethylbenzene,  and  o-xylene  had 
increases  in  RRF  of  greater  than  15%;  therefore,  positive  toluene  detections  were 
estimated  (J2)  in  the  three  samples.  2-chloroethyl  vinyl  ether  results  were 
considered  unusable  (R)  since  continuing  calibration  results  were  unreported. 

In  samples  VF5-SB5-SS1 3.5-6.0',  VF5-SB6-SS1  3.5-6.0',  VF5-SB7-SS1  3.5-6.0', 
VF5-SB8-SS1  0-2.0',  and  VF5-SB8-SS2  3.5-6.0',  the  results  for  chloromethane,  vinyl 
chloride,  chloroethane,  1,1-dichloroethylene,  1,1-dichloroethane,  trans-1,2- 
dichloroethylene,  1,1,1-trichloroethane,  tetrachloroethylene,  1,2-dichlorobenzene, 
and  1,3-dichJorobenzene  were  estimated  (J2+/UJ2-)  as  a  result  of  a  loss  of  RRF  in 
excess  of  15%.  Increases  in  RRF  of  greater  than  15%  were  recorded  for 
bromoform,  benzene,  toluene,  ethylbenzene,  m-xylene,  and  o-xylene.  Increased 
RRFs  resulted  in  the  estimation  of  positive  toluene  results  in  all  five  samples  and  of 
positive  xylene  results  in  samples  VF5-SB5-SS1  3.5-6.0',  VF5-SB8-SS1  0-2',  and 
VF5-SB8-SS2  3.5-6.0'. 

89-9580  and  89-9606; 

All  of  the  volatiles  analyses  for  soil  samples  at  site  1  were  performed  on  three 
days  (11/20-22/89)  under  two  different  continuing  calibrations  (11/20  7:43  pm  and 
11/21/7:35  pm).  Those  analyses  performed  on  November  20  were  flagged  by  the 
November  20  calibration;  those  analyses  performed  on  November  22  were  flagged 
according  to  the  November  21  calibration;  and  those  analyses  performed  November 
21  were  flagged  based  on  both  calibrations  since  time  of  analysis  was  not  provided 
and  either  continuing  calibration  could  apply.  The  following  table  lists  the  flagging 
requirements  as  a  result  of  excessive  decreases  in  RRF  and  excessive  increases  in 
RRF.  For  each  sample,  the  appropriate  continuing  calibration  is  referenced. 
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Calibration 

11/20/89 


LossmRRF(J2+/UJ2-) 
vinyl  chloride 
chloroe  thane 

1. 1- dichloroethylene 

1. 1- dichloroe  thane 
trans-  1,2-dichloroethylene 

1 .2- dichloroe  thane 

1.2- dichloropropane 

cis-  1,3'dichloropropylene 

trichloroethylene 

dibromochloromethane 

1. 1.2- trichloroethane 
trans-  1,3-dichloropropylene 
2-chloroethyl  vinyl  ether 
tetrachloroethylene 

1.2- dichlorobenzene 

1.3- dichlorobenzene 

1.4- dichlorobenzene 

Increase  in  RRF  (J2+) 
bromoform 
benzene 
ethylbenzene 
o-xylene 

11/21/89 


LossinRRF(J2+/UJ2-) 
vinyl  chloride 
chloroethane 

1. 1- dichloroethylene 

1. 1- dichloroethane 
trans-  1,2-dichloroethylene 
chloroform 

1.2- dichloroethane 

1.2- dichloropropane 

1.2- dichlorobenzene 
13-dichlorobonzene 

1,4-dichlorobenzene 

Increase  in  RRF  ( J2 + ) 
bromoform 
benzene 
toluene 
ethylbenzene 
o-xylene 


Sample 

Analysis 

VF1-SB19-SS1  0-2.0 

Both 

VF1-SB19-SS2  5.5-8.0 

Both 

VF1-SB35-SS2  5.5-8.0 

Both 

VF1-SB20-SS1  0-2.5 

Both 

VF1-SB20-SS2  5.5-8.0 

8010-Both; 

8020-11/20 

VF1-SB21-SS1  0-2.5 

Both 

VF1-SB21-SS2  5.5-8.0 

Both 

VF1-SB36-SS2  5.5-8.0 

Both 

VF1-SB22-SS1  0-2.5 

Both 

VF1-SB22-SS2  5.5-8.0 

11/20 

VF1-SB37-SS2  5.5-8.0 

11/20 

VF1-SB28-SS1  0-2.5 

11/20 

VF1-SB28-SS2  5.5-8.0 

Both 

VF1-SB23-SS1 0-2.5 

Both 

VF1-SB23-SS2  5.5-8.0 

11/20 

VF1-SB23-SS3  10.0-12.5 

11/20 

VF1-SB25-SS1 0-2.0 

Both 

VF1-SB25-SS2  5.5-8.0 

Both 

VF1-SB26-SS1 1.0-2.0 

Both 

VF1-SB26-SS25.5-8.0 

Both 

VF1-SB27-SS1  0-2.0 

Both 

VF1-SB27-SS2  5.5-8.0 

Both 

VF1-SB24-SS1  0-2.0 

Both 

VF1-SB24-SS2  5.5-8.0 

Both 

VF1-SB29-SS1 0-2.0 

Both 

VF1-SB29-SS2  5.5-8.0 

11/21 

VF1-SB30-SS1  0-2.0 

11/21 

VF1-SB30-SS2-5.5-8.0 

11/21 

VF1-SB38 

11/21 

VF1-SB31-SS1  0-2.0 

11/21 

BF1-SB31-SS2  5.5-8.0 

11/21 

As  a  result  of  an  increased  RRF,  only  the  positive  data  for  toluene  in  samples 
VF1-SB19-SS1 0-2.0'  and  VF1-SB19-SS2  5.5-8.0'  actually  received  J2  flags. 
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Semi-Volatile  Orgaoics 

89-09580  and  89-09606: 

As  a  result  of  response  factors  with  RSDs  exceeding  30%  in  the  initial 
calibration,  the  positive  and  negative  results  are  estimated  (J2+ /UJ2-)  as  follows: 


Initial 


Calibratwii  Pits 

Compounds  Estimated 

Samples 

» 

11/9/89 

pyrene 

VF1-SB26-SS1  1.0-2.0 

benzo(a)anthracene 

VF1-SB26-SS2  5.5-8.0 

benzo(b)fIuoranthene 

VF1-SB27-SS1  0-2.0 
VF1.SB29-SS2  5.5-8.0 
VF1-SB30-SS1  0-2.0 
VF1-SB30-SS2  5.5-8.0 
W1-SB31-SS2  0-2.0 

i 

11/19-20/89 

2,4-dinitrophenol 

VF1-SB19-SS2  5.5-8.0 

di-n-butylphthalate 

VF1-SB20-SS2  5.5-8.0 

• 

3,3 '  -dichlorobenzidine 

VF1-SB35-SS2  5.5-8.0 
VF1-SB22-SS1  0-2.5 
VF1-SB37-SS2  5.5-8.0 
VF1-SB28-SS2  5.5-8.0 

i 

11/22/89 

3,3 '  -dichlorobenzidine 

VF1-SB21-SS1  0-2.0 
VF1-SB23-SS2  5.5-8.0 
VF1-SB28-SS1  0-2.5 

11/27/89 

indeno  (1,2,3-cd)  pyrene 

VF1-SB19-SS1  0-2.0 

a 

dibenz  (a,h)  anthracene 

VF1-SB20-SS1  C  2.5 

w 

benzo  (g,h,i)  perylene 

VF1-SB22-SS2  5.5-8.0 
VF1-SB23-SS1  0-2.5 
VF1-SB23-SS3  10.0-12.5 
VF1-SB21-SS2  5.5-8.0 
VF1-SB36-SS2  5.5-8.0 

i 

12/4/89 

2,4-dinitrophenol 

VF1-SB24-SS1  0-2.0 
VF1-SB24-SS2  5.5-8.0 
VF1-SB25-SS1  0-2.0 
VF1-SB25-SS2  5.5-8.0 

VF1-SB27-SS2  5.5-8.0 
VF1-SB29-SS1  0-2.0 
VF1-SB31-SS1  5.5-8.0 

P 

Response  factors  in  continuing  calibrations  frequently  exceeded  the  acceptable  a 

25%  deviation  from  the  initial.  Both  positive  and  negative  data  have  been 
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estimated  (J2+/UJ2-)  when  this  occurred.  The  following  table  summarizes  the 

flagging  action: 

• 

Continuing 

Calibration 

Compounds  Exceeding 

Da*e 

25%  Deviation 

Samples  Flagged 

11/21/89 

hexachlorocyclopentadiene 

VF1-SB20.SS2  5.5-8.0 

i 

3,3 '  -dichlorobenzidine 

VF1-SB22-SS1  0-2.5 

pyrene 

VF1-SB19-SS2  5.5-8.0 

benzo(k)fIuG7anthene 
bis(2-chloroisopropyl)  ether 
n-nitroso-di-n-propylamine 
2,4-dinitrophenol 

4-nitrophenol 

4,6-dinitro-2-methylphenol 

VF1-SB35-SS2  5.5-8.0 

» 

11/22/89 

nitrobenzene 

VF1-SB26-SS1  1.0-2.0 

ft 

isophorone 

VF1-SB26-SS2  5.5-8.0 

2,4-dimethylphenol 

VF1-SB27-SS1  0-2.0 

1,2,4-trichlorobenzene 

VF1-SB29-SS2  5.5-8.0 

naphthalene 

VF1-SB30-SS1  0-2.0 

bis(ethyl)ether 

VF1-SB30-SS2  5.5-8.0 

f 

n-nitroso-di-n-propylamine 

2,4-dinitrophenol 

4-dinitrophenol 

4,6-dinitro-2-methylphenol 

VF1-SB31-SS2  5.5-8.0 

1 

pyrene 

butylbenzylphthalate 

11/25/89 

4-nitrophenol 

VF1-SB21-SS1  0-2.5 

hexacUorobenzene 

VF1-SB23-SS2  5.5-8.0 

3,3 '  -dichlorobenzidine 

VF1-SB28-SS1  0-2.5 

1 

benzo(b)fluoranthene 
indeno(  l,2,3-cd)pyrene 
dibenz(a,h)anthracene 
butylbenzylphthalate 

bis(2-ethylhexyi)phthalate 

W 

11/28/89 

di-n-butylphthalate 

VF1-SB21-SS2  5.5-8.0 

3,3 '  -dichlorobenzidine 

VF1-SB36-SS2  5.5-8.0 
VF1-SB37-SS2  5.5-8.0 
VF1-SB28-SS2  5.5-8.0 

» 
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Continuing 

Calibration 

Date 

Compounds  Exceeding 

25%  Deviation 

Samples  Flawed 

11/30/89 

bis(2-chloroisopropyl)  ether 
n-nitroso-di-n-propylamine 

2.4- dinitrophenol 

4-nitrophenol 

2.4- dinitrotoluene 

3,3 '  -dichlorobenzidine 

VF1-SB23-SS1 

VF1-SB23-SS3 

VF1-SB22-SS2 

0-2.5 

10.0-12.5 

5.5-8.0 

butylbenzylphthalate 

bis(2-ethylhexyl)phthalate 

12/5/89 

hexachlorobenzene 

di-n-butylphthalate 

3,3 '  -dichlorobenzidine 
indeno(  l,2,3-cd)pyrene 
dibenz(a,h)anthracene 
benzo(g,b,i)perylene 

VF1-SB24-SS2 

VF1-SB29-SS1 

5.5-8.0 

0-2.0 

2,4,5-trichlorophenol 

2,4-dinitrophenol 

4-nitrophenol 

4,6-dinitro-2-methylphenol 

In  the  continuing  calibrations  on  11/28/89  and  11/30/89,  the  response  factor 
for  3,3'-dichlorobenzidine  did  not  attain  the  minimum  required  level  of  0.05; 
therefore,  all  results  for  3,3'-dichlorobenzidine  were  rejected  in  the  following  seven 
samples: 


VF1-SB21-SS2  5.5-8.0 
VF1-SB36-SS2  5.5-8.0 
VF1-SB37-SS2  5.5-8.0 
VF1-SB28-SS2  5.5-8.0 
VF1-SB22-SS2  5.5-8.0 
VF1-SB23-SS1  0-2.5 
VF1-SB23-SS3  10.0-12.5 

Positive  and  negative  results  are  estimated  (J2+/UJ2-)  for  the  analytes  which 
were  quantitated  from  an  IS  which  failed  area  count  criteria.  The  six  semivolatile  IS 
and  the  1989  Target  Compound  List  (TCL)  compounds  they  represent  are  provided 
in  Table  E.I.  The  IS’s  failing  criteria  are  listed  below  for  each  sample: 
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Sample 


Unacceptable  IS 
Calibrations 


< 


» 


I 


« 


< 


< 
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VF1-SB22-SS1  0-2.5 

IS6 

VF1-SB21-SS10-2.5 

IS2,  IS3 

VF1-SB20-SS10-2.5 

IS6 

VF1-SB19-SS10-2.0 

IS6 

VF1-SB21-SS25.5-8.0 

IS2,  IS3,  IS4,  IS5,  IS6 

VF1-SB36-SS25.5-8.0 

IS2, IS3, IS4, IS5,  IS6 

VF1-SB37-SS25.5-8.0 

IS2,  IS3,  IS4,  IS5,  IS6 

VF1-SB28-SS25.5-8.0 

IS3,  IS4, IS5,  IS6 

VF1-SB23-SS10-2.5 

IS3 

VF1-SB23-SS3  10.0-12.5 

ISl,  IS2,  IS3,  IS4,  IS5,  IS6 

VF1-SB30-SS2  5.5-8.0 

IS6 

VF1-SB26-SS11.0-2.0 

IS6 

VF1-SB29-SS25.5-8.0 

IS6 

VF1-SB26-SS25.5-8.0 

IS5, IS6 

VF1-SB27-SS10-2.0 

IS5, IS6 

VF1-SB30-SS10-2.0 

IS5, IS6 

VF1-SB38.es 

ISl,  IS2,  IS3,  IS4,  IS5,  IS6 

VF1-SB24-SS1 0-2.0 

IS3 

VF1-SB31-SS1 0-2.0 

IS6 

VF1-SB25-SS2  5.5.8.0 

IS6 

VF1-SB24-SS2  5.5-8.0 

IS3, IS4, IS5, IS6 

VF1-SB29-SS1 0-2.0 

IS4 

High  surrogate  recoveries  were  measured  for  2-fluorobiphenyi  in  sample  VFl- 
SB19-SS2  5.5-8.0,  VF1.SB24-SS2  5.5-8.0,  and  VF1-SB29-SS1  0-2.0.  Furthermore, 
low  surrogate  recoveries  of  2-fluorophenol  were  measured  in  VF1-SB23-SS1  0-2.5, 

VF1-SB23-SS3  10.0-12.5,  and  the  matrix  spike.  Data  qualification  was  not  required  » 

for  either  infraction. 

Pesticides/PCBs 

89-9534: 

The  RT  for  aldrin  in  the  continuing  calibration  was  outside  of  the  acceptable  * 

RT  window.  The  results  for  all  seven  Site  4  soil  samples  were  flagged  (NJ4+ /UJ4-) 
for  aldrin.  As  indicated  by  the  flag,  all  results  are  considered  to  be  estimated,  anu 
had  positive  results  been  reported,  the  identification  would  have  been  considered 
tentative.  ^ 

Inorganics 

There  were  no  identified  laboratory  QA/QC  irregularities  for  inorganics  in  soil. 


< 
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1989  Water  Samples 

• 

i 

< 

Volatile  Organics 

• 

General: 

One  GC  was  used  as  the  primary  colunm  for  the  SW8010/SW8020  analyses  for 
all  samples  collected  in  the  1989  field  effort.  The  same  set  of  initial  calibration 

n 

« 

curves  for  quantitation  were  used  throughout  the  two  weeks  of  laboratory  analysis. 

The  5-point  calibration  curves  for  chloromethane,  vinyl  chloride,  2-chloroethy  vinyl 
ether,  bromoform,  and  chlorobenzene  did  not  achieve  correlation  coefficient  of 

0.995  nor  were  the  RSDs  less  than  20%;  therefore,  these  five  compounds  were 

< 

estimated  (J2+/UJ2-)  for  all  1989  samples. 

• 

Neither  initial  or  continuing  calibrations  were  performed  for  1, 1,1,2- 
tetrachloroethane.  All  1989  1,1,1,2-tetrachloroethane  results  are  unusable  (R). 

Results  for  1,1,1,2-tetrachloroethane  have  not  been  included  in  the  data  summary 
tables. 

4 

89-9534: 

• 

For  samples  VF1-MW5-W1-ES,  VF1-MW6-W1-ES,  VF1-MW7-W1-ES,  and 
VF1-MW8-W1-ES,  chloromethane,  vinyl  chloride,  chloroethane,  1,1-dichloro- 
ethylene,  trans-l,2-dichloroethylene,  1,2-dichlorobenzene,  1,3-dichlorobenzene,  and 

4 

1,4-dichlorobenzene  results  were  estimated  in  the  positive  and  negative  (J2+/UJ2-) 
as  a  result  of  a  loss  of  RRF  of  greater  than  15%  in  the  continuing  calibration.  There 
was  in  addition,  a  greater  than  15%  inaease  in  RRF  for  carbon  tetrachloride. 

9 

bromoform,  benzene,  toluene,  ethylbenzene,  and  m-xylene.  The  positive  results  for 
benzene,  toluene,  and  xylenes  were  estimated  (J2)  in  sample  VF1-MW5-W1-ES 

A 

4 

while  benzene  and  xylenes  were  estimated  (J2)  in  sample  VF1-MW8-W1-ES. 

W 

A  loss  of  RRF  greater  than  15%  in  the  continuing  calibration  for  sample 
VF3/6-MW6-W1-ES  dictated  the  estimation  (J2+/UJ2-)  of  esults  for  1,2- 
dichlorobenzene,  and  1,3-dichlorobenzene.  Positive  results  for  benzene  and  toluene 

4 

were  estimated  (J2)  as  a  result  of  an  increase  in  RRF  exceeding  15%. 
Chloromethane,  ethylbenzene,  m-xylene,  and  o-xylene  would  also  have  bad  positive 
results  estimated  for  the  same  reason. 

• 

89-9546, 89-9580,  and  89-9606: 

4 

Samples  VFlO-SWl-Wl-ES,  VF10-SW2-W1-ES,  VF10-SW4-W1-ES,  VFIO- 
MW7-W1-ES,  VF10-MW5-W1-ES,  VF10-MW20-W1-ES,  VF3/6-MW2-W1-ES,  and 
VF3/6-MW4-W1-ES  had  results  for  vinyl  chloride,  traiis-l,2-dichloroethylene  1,2- 
dichloroethane,  1,2-dichlorobenzene,  1,3-dichlorobenzene,  and  1,4-dichlorobenzene 
estimated  (J2+/UJ2-)  as  a  result  of  a  loss  of  RRF  in  excess  of  15%  fi’om  the  initial 

• 

4 

calibration.  If  the  compounds  bromoform,  benzene,  toluene,  ethylbenzene,  xylene, 
or  o-xylene  had  been  detected,  the  positive  results  would  have  been  estimated  as  a 
result  of  an  increase  in  RRF  in  excess  of  15%. 

• 

4 
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Samples  VF10-MW6-W1-ES,  VF5-MW1-W1-ES,  VF5-MW20-W1-ES,  VF3/6- 
MW3-M1-ES,  and  VF3/6-MW5-W1-ES  had  results  for  vinyl  chloride  and  1,2- 
dichlorobenzene  estimated  as  a  result  of  a  loss  of  RRF  greater  than  15%  in  the 
continuing  calibration.  Additionally,  there  was  an  increase  in  RRF  of  greater  than 
15%  for  chloromethane,  bromoform,  benzene,  toluene,  ethylbenzene,  and  o-xylene. 
The  positive  results  fur  benzene,  ethylbenzene,  and  xylene  were  estimated  (J2)  in 
sample  VF3/6-MW5-Wl'ES.  2-chloroethyl  vinyl  either  results  were  considered 
unusable  (R)  since  continuing  calibration  results  were  unreported. 

Semi'Volatiles 

89-9534: 

The  30%  RSD  limit  was  exceeded  in  the  initial  calibration  for  2,4-dinitrophenol 
and  bis(2-ethylhexyl)phthalate.  All  results  for  these  two  compounds  in  samples 
VF1-MW5-W1-ES,  VF1-MW6-W1-ES,  VF1-MW7-W1-ES  and  VFl-MWg-Wl-ES 
have  been  estimated  (J2+ /UJ2-). 

89-9546: 

2.4- dinitrophenol  and  bis(2-ethylhexyl)phthalate  were  estimated  (J2+/UJ2-)  in 
sample  VFlO-SWl-Wl-ES  as  a  result  of  RSDs  in  the  initial  calibration  in  excess  of 
30%. 

2.4- dinitrophenol,  hexachlorobenzene,  3,3'-dichlorobenzidme,  benzo(b) 
fluoranthene,  indeno(l,2,3-cd)pyrene,  dibenz(a,h)anthracene,  and  bis(2- 
ethylhexyl)phthalate  were  estimated  (J2+/UJ2-)  for  sample  VF10-SW2-W1-ES  as  a 
result  of  a  continuing  calibration  RRF  which  changed  more  than  25%  from  the 
initial  calibration. 

Area  count  criteria  for  ISl,  IS2,  IS3,  and  IS4  were  not  met  for  sample  VFIO- 
SW2-W1-ES;  therefore,  the  corresponding  compounds  (as  specified  in  Table  E.1) 
have  been  estimated  (J2+ /UJ2-). 

89-9580: 

Hexachlorocyclopentadiene,  2,4-dinitrophenol,  4-nitrophenol,  and  2,4- 
dinitrotoluene  were  estimated  (J2+/UJ2-)  in  samples  VF10-SW4-W1-ES  and 
VF10-MW7-W1-ES  as  a  result  of  RSDs  in  excess  of  30%  in  the  initial  calibration. 

In  samples  VFIO-MWS-WI-ES  and  VF10-MW20-W1-ES,  only  3,3'-dichloro- 
benzidine  was  estimated  (J2+/UJ2-)  as  a  result  of  excessive  RSDs  in  the  initial 
calibration;  however,  4-nitrophenol,  hexachlorobenzene,  benzo(b)fluoranthene, 
indeno(l,2,3-cd)pyrene,  dibenz(a,h)anthracene,  butylbenzylphthalate,  and  bis(2- 
ethyhexyl)phthalate  as  well  as  3,3'-dichlorobenzidine  were  estimated  (J2-t-  /UJ2-)as 
a  result  of  a  loss  of  RRF  in  the  continuing  calibration  of  more  than  25%. 
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Internal  standard  area  count  criteria  were  not  met  as  follows  and  the 
corresponding  compounds  in  Table  were  flagged  as  estimated  (J2  +  /UJ2-): 

Sample 

VF10-MW7-W1-ES  IS4,  IS5.  IS6 

VF10-SW4.W1-ES  IS4 

VF10-MW5-W1.es  ISl,  IS2,  IS3,  IS4,  IS5 

VF10-MW20-W1-ES  ISl,  IS2,  IS3 

The  surrogate  recovery  of  2-fIuorophenol  in  sample  VF10-MW7-W1-ES  did  not 
reach  the  minimum  limit.  Data  qualification  was  not  required  as  a  result  of  this 
infraction. 

89-9848: 

Pyrene,  benzo(a)anthracene,  and  benzo(b)fluoranthene  were  estimated 
(J2  +  /UJ2-)  for  sample  VF10-MW6-W1-ES  as  a  result  of  RSDs  exceeding  30%  in 
the  initial  calibration.  In  addition,  the  change  of  RRF  in  excess  of  25%  in  the 
continuing  calibration  resulted  in  the  flagging  of  1,2,4-trichlorobenzene,  butylbenzyl- 
phthalate,  bis(2-ethylhexyl)phthalate,  indeno(l,23-cd)pyrene,  dibenz(a,h)- 
anthracene,  benzo(g,h,i)peiylene,  bis(2-chloroethyl)ether,  bis(2-chloroisopropyl)- 
ether,  and  n-nitroso-di-n-propylamine  as  estimated  (J2+/UJ2-).  Internal  standard 
area  coimts  for  IS5  and  IS6  did  not  meet  criteria  for  sample  VF10-MW6-W1-ES  and 
the  corresponding  compounds  from  Table  E.I.  were  estimated  (J2+ /UJ2-). 

Pesticides/PCBs 

Pesticides  and  PCBs  were  not  analyzed  in  the  ground  and  surface  water  samples 
collected  during  this  round.  They  were  only  analyzed  in  the  two  field  source  blanks. 

Inoi^anics 

89-9534: 

Arsenic  was  detected  in  the  water  method  blank  at  20;tg/L.  If  arsenic  had  been 
detected  in  any  groundwater  sample  at  less  than  100  fig/L,  the  detection  limit  would 
have  been  raised. 

89-9580  and  89-9848: 

Arsenic  exceeded  the  maximum  allowable  recovery  during  continuing 
caUbration.  Samples  VF10-SW4-W1-ES,  VF10-MW5-W1-ES,  VF10-MW6-W1-ES, 
VF10-MW7-W1-ES,  and  VF10-MW20-W1-ES  had  arsenic  results  estimated 
(J2+/UJ2-). 
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1990  Soil  Samples 

Volatile  Organics 

General: 

Neither  initial  or  continuing  calibrations  were  performed  for  benzyl  chloride, 
bromobenzene,  1-chlorohexane,  chlorotoluene,  dibromomethane,  dichlorodi- 
fluoromethane,  1,1,1,2-tetrachloroethane,  and  trichloropropane.  All  1990,  method 
SW8010  results  for  these  eight  compounds  are  unusable  (R).  Results  for  these  eight 
compounds  have  not  been  included  in  the  data  summary  tables. 

Sail565: 

No  flags  were  applied  to  volatile  samples  in  this  package  as  a  result  of  either 
initial  or  continuing  calibrations.  If  either  1,2-dichlorobenzene  or  1,4- 
dichlorobenzene  had  been  detected,  the  positive  results  would  have  been  estimated 
as  a  result  of  an  increase  in  RRF  in  excess  of  15%. 

SO- 12912: 

The  43%  surrogate  recovery  of  trifluoro-toluene  in  sample  VF3/6-SB1-SS1  0-1' 
failed  to  meet  the  70%  minimuni  recovery  limit.  This  resulted  in  the  estimation  of 
positive  and  negative  results  (J4-I-/UJ4-)  for  all  SW8020  compounds  for  this  sample. 

Samples  VF3/6-SB1-SS1  0-1',  VF3/6-SB2-SS1  0-1',  VF3/6-SB3-SS1  0-6',  and 
VF3/6-SB4-SS1  0-6'  were  analyzed  on  instrument  VG-1  with  an  initial  calibration 
from  6/25/90.  Calibrations  for  1,2-dicblorobenzene  and  1,4-dichlorobenzene  for 
method  SW8020  did  not  meet  either  the  0.995  correlation  coefficient  criteria  or  the 
20%  RSD  criteria.  They  were  estimated  (J2+ /UJ2-)  in  all  four  samples. 

As  a  result  of  continuing  calibration  RRF  losses  exceeding  15%,  1,2- 
dichlorobenzene  and  1,3-dichlorobenzene  were  estimated  (J2+/UJ2-)  in  the  same 
four  samples. 

SO-12965: 

The  11  samples  in  package  SO-12965  were  analyzed  by  method  SW8020  on 
instrument  VG-2  calibrated  initially  9/13/90.  No  data  qualification  was  required  as 
a  result  of  either  the  initial  or  continuing  calibrations. 

SO-13171: 

Soil  holding  times  were  exceeded  for  both  SW8010  and  SW8020  analyses  for 
samples  VFlO-SBl-SSl  1-2',  VF10-SB2-SS1  1-2',  and  VF10-SB3-SS1  1-2'.  Each 
was  analyzed  in  15  days  -  1  day  beyond  the  14  day  holding  time  limit.  All  volatile 
compounds  for  the  3  samples  were  estimated  (J3+/UJ3-). 

The  seven  soil  samples  included  in  package  SO-13171  were  analyzed  for  volatile 
organics  on  instrument  VG-2  calibrated  initially  on  9/13/90.  Calibrations  for 
chloromethane  and  bromomethane  did  not  meet  either  the  0.995  correlation 
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coefficient  criteria  or  the  20%  RSD  criteria.  The  compounds  were  estimated 
(J2+/UJ2-)  in  all  seven  samples:  VF9-SB1-SS1  1-2',  VF9-SB2-SS1  1-2',  VF9-SB3- 
SSl  1-2',  VF2-SB2-SS2  1-2',  VFlO-SBl-SSl  1-2',  VF10-SB2-SS1  1-2',  and  VFIO- 
SB3-SS1  1-2'. 

Both  chloromethane  and  vinyl  chloride  were  flagged  as  J2  +  /UR-  in  all  seven 
soil  samples  as  a  result  of  response  factor  deviations  exceeding  100%.  In  addition, 
bromoform  was  estimated  (J2+/UJ2-)  as  a  result  of  RRF  loss  of  42%  in  the 
continuing  calibration.  Increases  in  the  RRF  greater  than  15%  were  recorded  for 
bromomethane,  chloroethane,  and  methyl<‘ne  chloride;  however,  there  were  no 
positive  results  in  the  samples  which  required  estimation.  The  results  for  2- 
chloroethyl  vinyl  ether  were  rejected  {R+/UR-)  due  to  an  unreported  continuing 
calibration. 

SO- 13 196: 

Samples  VF2-SB5-SS1  1-2',  VF2-SB4-SS1  1-2',  VF2-SB3-SS1  1-2',  and  VF2- 
SBl-SSl  1-2'  were  analyzed  for  volatile  organics  on  instrument  VG-1  calibrated 
initially  on  10/29/90.  Chloromethane,  bromomethane,  and  bromoform  had 
calibrations  which  neither  met  the  0.995  correlation  coefficient  criteria  nor  the  20% 
RSD  criteria.  The  compounds  were  estimated  (J2-t-  /UJ2-). 

Chloromethane  was  flagged  as  J2+ /UR-  in  all  four  soil  samples  as  a  result  of  a 
RRF  deviation  exceeding  100%  in  the  continuing  calibration.  Chloroethane,  1,1- 
dichloroethylene,  1,1-dichloroethane,  trans-l,2-dichloroethylene,  1,1,1-trichloro- 
ethane,  carbon  tetrachloride,  1,2-dichloropropane,  cis-l,3-dichloropropylene, 
trichloroethylene,  1,1,2,2-tetrachloroethane,  chlorobenzene,  1,2-dichlorobenzene, 
1,3-dichlorobenzene,  1,4-dichlorobenzene,  toluene,  ethylbenzene,  m-xylene,  and  o- 
xylene  results  had  increases  in  RRF  exceeding  15%  in  the  continuing  calibration. 
This  resulted  in  flagging  the  positive  xylenes  result  for  sample  VF2-SB4-SS1  1-2' 
with  a  J2.  The  results  for  2-chloroethyl  vinyl  ether  were  rejected  (R-t-/UR-)  since 
the  continuing  calibration  information  was  not  provided. 

Xylenes  were  detected  and  confirmed  in  sample  VF2-SB4-SS1  1-2';  however, 
the  second  column  confirmation  analysis  was  performed  ten  days  after  the  original 
analysis  and  seven  days  after  the  holding  time  expired.  Since  the  second  column  is 
used  only  for  confirmation  and  not  quantitation,  confirmed  results  are  unaffected; 
furthermore,  results  for  compounds  detected  in  neither  coliunn  are  unaffected.  The 
problem  arises  when  a  compound  is  detected  in  the  original  column,  but  was  not 
confirmed  in  the  second  column.  The  results  for  these  compounds  are  rejected  (R) 
due  to  the  elapsed  time  between  analyses  and  the  expired  holding  time  at  the  time 
of  the  second  column  analysis.  Both  benzene  and  toluene  were  detected  originally 
in  sample  VF2-SB4-SS1  1-2'  but  were  reported  as  undetected  based  on  the 
confirmation  column;  therefore,  the  results  have  been  rejected. 
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so- 13540; 


The  soil  holding  times  were  exceeded  for  the  SW8020  (aromatic  volatiles) 
analysis  for  all  eight  soil  samples  in  the  package: 

VF3/6-SB11-SS15-6'  (24  days) 

VF3/6-SB1 1-SSl  1  5-6 '  (24  days) 

VF3/6-SB12-SS1 3-4 '  (27  days) 

VF3/6-SB13-SS1 5-6 '  (24  days) 

VF3/6-SB14-SS15-6'  (24  days) 

VF3/6-SB15-SS1  7-8'  (27  days) 

VF3/6-SB16-SS1  5-6 '  (27  days) 

VF3/6-SB16-SS1  5-6'  (27  days) 

The  holding  times  exceeded  the  14  day  limit  by  either  10  days  or  13  days  and  all 
positive  and  negative  data  for  SW8020  compounds  were  estimated  (J3  +  /UJ3-). 
Instrument  calibration  criteria  were  achieved. 

The  eight  soil  samples  in  package  SO- 13540  were  analyzed  by  method  SW8020 
on  instrument  VG-2  initially  calibrated  on  9/13/90.  No  qualification  of  the  data 
was  required  as  a  result  of  either  the  initial  calibration  or  the  continuing 
calibration;  however,  if  positive  results  had  been  detected  for  benzene  or  toluene  in 
samples  VF3/6-SB11-SS1  5-6';  VF3/6-SB11-SS11  5-6',  VF3/6-SB13-SS1  5-6',  or 
VF3/6-SB14.SS1  5-6',  or  for  benzene  in  samples  VF3/6-SB12-SS1  3-4',  VF3/6- 
SB15-SS1  7-8',  VF3/6-SB16-SS1  5-6',  or  VF3/6-SB16-SS11  5-6',  estimation  of  the 
results  would  have  been  required. 

Semi-Volatile  Organics 

SO- 13171: 

2,4-dinitrophenol  had  a  RSD  exceeding  30%  for  the  initial  calibration  used  for 
the  7  soil  samples  in  the  package.  Results  for  2,4-dinitrophenol  were  estimated 
{J2+ /UJ2-)  in  all  seven  samples: 

VF9-SB1-SSI 1-2' 

VF9-SB2-SS1 1-2' 

VF9-SB3-SS1 1-2' 

VF2-SB2-SS1 1-2' 

VFlO-SBl-SSl  1-2' 

VF10-SB2-SS1 1-2' 

VF10-SB3-SS1 1-2' 

The  continuing  calibration  for  VF9-SB3-SS1  1-2'  and  VF10-SB3-SS1  1-2'  had 
hexachlorocyclopentadiene,  2,4-dinitrophenol,  and  3,3'-dichlorobenzidine  with 
RRFs  which  deviated  more  than  25%  from  the  initial  calibration.  They  were 
flagged  (J2+/UJ2-)in  the  two  samples. 
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Isophorone  and  2,4-dinitrophenol  exceeded  the  25%  continuing  calibration 
criteria  for  samples  VF9-SB1-SS1  1-2',  VF9-SB2-SS1  1-2',  VF2-SB2-SS1  1-2', 
VFlO-SBl-SSl  1-2',  and  VF10-SB2-SS1  1-2'.  Both  the  positive  and  negative  data 
were  estimated  (J2  +  /UJ2-)  for  these  compounds  in  the  five  samples. 

SO- 13 196: 

2,4-dinitrophenol  had  a  RSD  exceeding  the  30%  initial  calibration  criteria. 
Results  for  2,4-dinitrophenol  were  flagged  (J2+/UJ2-)  in  samples  VF2-SB1-SS1  1- 
2',  VF2-SB3-SS1  1-2,  VF2-SB4-SS1  1-2',  and  VF2-SB5-SS1  1-2'. 

The  continuing  calibration  for  VF2-SB4-SS1  1-2'  and  VF2-SB5-SS1  1-2'  had 
hexachlorocyclopentadiene,  2,4-dinitrophenol,  and  benzo(g,h,i)  perylene  with  RRFs 
which  deviated  more  than  25%  from  the  initial  calibration.  They  were  flagged 
(J2  +  /UJ2-)  in  the  two  samples.  Furthermore,  isophorone  and  2,4-dinitrophenol 
exceeded  the  25%  continuing  calibration  criteria  for  samples  VF2-SB1-SS1  1-2'  and 
VF2-SB3-SS1  1-2'  and  were  flagged  as  estimated  (J2+ /UJ2-). 

The  matrix  spike  and  matrix  spike  duplicate  recoveries  of  4-nitrophenol 
exceeded  the  accepted  range  of  10-80%.  Data  qualification  was  not  required 
because  4-nitrophenol  was  not  detected  in  any  sample  in  this  package. 

Pesticides/PCBs 

SO-13171: 

The  linearity  check  for  endrin  for  the  second  column  exceeded  the  RSD  10% 
limit;  however,  this  column  was  only  used  for  confirmation  so  no  corrective  action 
was  needed. 

4,4'-DDD  was  detected  at  a  level  below  the  quantitation  limit  in  sample  VF9- 
SB2-SS1 1-2'.  It  should  have  been  estimated  (J)  so  the  flag  has  been  added. 

The  dibutylchlorendate  (DBC)  surrogate  recovery  was  designated  as  an  asterisk 
in  the  data  sheet  for  VF9-SB2-SS1  1-2'.  The  laboratory  reported  that  this  was  due 
to  a  matrix  interference  in  which  an  unknown  compound  coeluted  with  the  DBC  to 
yield  a  500%  recovery. 

SO- 13 196; 

The  linearity  check  for  endrin  for  the  second  colunm  exceeded  the  RSD  limit  of 
10%;  however,  this  column  was  only  used  for  confirmation  so  no  corrective  action 
was  required. 

Alphachiordane  was  reported  at  the  detection  limit  in  sample  VF2-SB1-SS1  1- 
2';  however,  none  was  present  in  the  confirmation  column.  The  presumptive 
evidence  flag  (N)  was  applied  to  alpha  chlordane  in  this  sample. 
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Inorganics 

SO- 13 196: 

The  spike  recovery  of  mercury  was  less  than  the  75%  minimum.  Mercury 
results  are  estimated  (J4+/UJ4-)  for  samples  VF2-SB1-SS1  1-2',  VF2-SB3-SS1  1- 
2',  VF2-SB4-SS1  1-2',  and  VF2-SB5-SS1  1-2'. 

SO-13540: 

The  spike  recovery  of  lead  exceeded  the  125%  maximum  which  resulted  in  the 
estimation  (J2)  of  positive  results.  Lead  was  detected  and  estimated  in  all  eight  soil 
borings. 

1990  Water  Samples 
Volatile  Organics 
General: 

Neither  initial  or  continuing  calibrations  were  performed  for  benzyl  chloride, 
bromobenzene,  1-chlorohexane,  chlorotoluene,  dibromomethane, 
dichlorodifluoromethane,  1,1,1,2-tetrachioroethane,  and  trichloropropane.  All  1990 
SW8010  results  for  these  eight  compounds  are  unusable  (R).  Results  for  these  eight 
compounds  have  not  been  included  in  the  data  summary  tables. 

SO-11480: 

Samples  VF1-MW5-1X-ES  and  VF3/6-MW6-X1-ES  were  analyzed  on 
instrument  VG-1  with  an  initial  calibration  from  6/25/90.  Calibrations  for  1,2- 
dichlorobenzene  and  1,4-dichlorobenzene  from  method  SW8020  and  for 
chloromethane,  bromomethane,  bromoform,  and  chlorobenzene  from  method 
SW8010  did  not  meet  either  the  0.995  correlation  coefficient  requirement  or  the 
20%  RSD  requirement.  The  compounds  were  estimated  (J2+/UJ2-)  in  both 
samples.  Also,  results  for  chloroethyl  vinyl  ether  were  flagged  J2+/UR-  because 
the  calibration  curve  was  unacceptable.  It  had  a  correlation  coefficient  of  only  0.813 
and  a  percent  RSD  of  76.6. 

Results  for  1,2-dichloroethane,  2-chloroethyl  vinyl  ether,  1,2-dichlorobenzene, 
and  o-xylene  were  estimated  (J2+/UJ2-)  in  both  samples  as  a  result  of  a  loss  of 
RRF  in  excess  of  15%  in  the  continuing  calibration.  Positive  results  for  vinyl 
chloride,  chloroethane,  trichlorofluoromethane,  toluene,  and  ethylbenzene  would 
have  been  estimated  if  they  had  been  detected  in  either  sample  because  RRF 
increased  by  more  than  15%. 

SO-12409: 

Samples  VF1-MW5-2X-ES  and  VF3/6-MW6-2X-ES  were  analyzed  on 
instrument  VG-1  initially  calibrated  6/25/90.  Calibrations  for  1,2-dichlorobenzene 
and  1,4-dichlorobenzene  from  method  SW8020  and  chloromethane,  bromomethane, 
bromoform,  and  chlorobenzene  from  method  SW8010  did  not  meet  either  the  0.995 
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correlation  coefficient  requirement  or  the  20%  RSD  requirement.  The  compounds 
were  estimated  J2+/UJ2-  in  both  samples.  In  addition,  results  for  2-chloroethyl 
vinyl  ether  were  flagged  J2+/UR-  because  the  calibration  curve  was  unacceptable. 
The  RSD  exceeded  75%  and  the  correlation  coefficient  was  only  0.813. 

Positive  and  negative  results  were  estimated  (J2+/UJ2-)  in  both  of  the  package 
samples  for  the  compounds  methylene  chloride,  1,2-dichloroethane, 
dibromochloromethane,  1,1,2-trichloroethane,  trans-l,3-dichloropropylene,  2- 
chloroethyl  vinyl  ether,  bromoform,  1,1,2,2-tetrachloroethane,  tetrachloroethylene, 
and  1,2-dichlorobenzene  as  a  result  of  a  loss  of  RRF  in  the  continuing  calibration 
exceeding  15%.  If  bromomethane,  vinyl  chloride,  or  1,4-dichlorobenzene  had  been 
detected,  the  positive  results  would  have  been  estimated. 

SO-12821: 

Samples  VF1-MW12-1X-ES  and  VF1-MW25-1X-ES  were  analyzed  on 
instrument  VG-1  calibrated  initially  on  6/25/90.  Calibrations  for  SW8010 
compounds  chloromethane,  bromomethane,  bromoform  and  chlorobenzene  and 
SW8020  compounds  1,2-dichlorobenzene  and  1,4-dichlorobenzene  did  not  meet 
either  the  0.995  correlation  coefficient  criteria  or  the  20%  RSD  criteria.  The 
compounds  were  estimated  (J2+  /UJ2-)  in  both  samples.  In  addition,  results  for  2- 
chloroethyl  vinyl  ether  were  flagged  J2+ /UR-  as  a  result  of  an  unacceptable  initial 
calibration  curve.  The  RSD  exceeded  75%  and  the  correlation  coefficient  was  only 
0.813. 

Results  for  chloromethane,  chloroethane,  cis-l,3-dichloropropylene,  2- 
chloroethyl  vinyl  ether,  and  1,2-dichlorobenzene  were  estimated  (J2+/UJ2-)  in  both 
samples  as  a  result  of  a  loss  of  RRF  in  excess  of  15%  in  the  continuing  calibration. 
If  vinyl  chloride  had  been  detected,  the  positive  results  would  have  been  estimated 
due  an  increase  in  RRF  of  20%. 

SO- 13059  and  SO- 13092: 

All  seven  samples  in  packages  SO- 13059  and  SO- 13092  were  analyzed  for 
volatile  organics  on  instrument  VG-1  calibrated  initially  on  10/29/90.  Calibrations 
for  chloromethane,  bromomethane,  and  bromoform  did  not  meet  either  the  0.995 
correlation  coefficient  requirement  or  the  20%  RSD  requirement.  The  compounds 
were  estimated  (J2+ /UJ2-)  in  the  five  samples  analyzed  by  method  SW8010:  VF2- 
MW1-W2-ES,  VF7-MW6-W2-ES,  VF9-MW1-W2-ES,  VF7-MW2-W2-ES,  and  VFl- 
ET1-W2-ES. 

Results  for  2-chloroethyl  vinyl  ether  were  estimated  1J2+/UJ2-)  in  samples 
VF2-MW1-W2-ES,  VF7-MW6-W2-ES,  VF9-MW1.W2-ES,  VF7-MW2-W2-ES,  and 
VF1-ET1-W2-ES  as  a  result  of  a  loss  in  RRF  in  excess  of  15%.  Had 
chloromethane,  1,2-dichlorobenzene,  1,3-dichlorobenzene,  or  1,4-dichlorobenzene 
been  detected  in  any  of  the  samples  in  either  package,  the  positive  results  would 


ATII77/91U162 


E-25 


have  been  estimated  as  a  result  of  a  greater  than  15%  increase  in  the  RRF  in  the 
continuing  calibration. 

SO- 13 125: 

The  five  samples  in  package  SO- 13 125  were  analyzed  for  volatile  organics  on 
instrument  VG-1  initially  calibrated  on  10/29/90.  Calibrations  for  chlorome thane, 
bromomethane,  and  bromoform  did  not  meet  either  the  0.995  correlation 
coefficient  requirement  or  the  20%  RSD  requirement.  The  compounds  were 
estimated  (J2+/UJ2-)  in  all  five  samples:  VF7-MW1-W2-ES,  VF7-MW3-W2-ES, 
VF7-MW4-W2-ES,  VF7-MW5-W2-ES,  and  VF7-MW7-W2-ES. 

Results  for  vinyl  ciiloride  and  methylene  chloride  were  estimated  (J2+/UJ2-) 
for  each  of  the  package  SO- 13 125  samples  as  a  result  of  a  loss  in  RRF  of  greater 
than  15%  in  the  continuing  calibration.  If  1,2-dichlorobenzene  had  been  detected  in 
the  package,  the  positive  results  would  have  been  estimated  as  a  result  of  an 
increase  in  RRF  of  greater  than  15%.  As  a  result  of  a  lack  of  contintiing  calibration 
information  for  2-chloroethyl  vinyl  ether,  the  results  have  been  rejected  (R+/UR-) 
throughout  the  package. 

SO- 13 139: 

All  five  samples  in  package  SO- 13 139  were  analyzed  for  volatile  organics  or 
instrument  VG-1  calibrated  initially  on  10/29/90.  Calibrations  for  chloromethane, 
bromomethane,  and  bromoform  did  not  meet  either  the  0.995  correlation 
coefficient  criteria  or  the  20%  RSD  criteria.  The  compounds  were  estimated 
(J2+/UJ2-)  in  the  three  samples  analyzed  by  method  SW8010:  VF9-MW3-W2-ES, 
VF9-MW2-W2-ES,  and  VF92-BBW1-W2-ES. 

Results  for  2-chloroethyl  vinyl  ether  were  estimated  in  samples  VF9-MW3-W2- 
ES,  VF9-MW2-W2-ES,  and  VF92-BBW1-W2-ES  as  a  result  of  a  loss  in  RRF  in  the 
continuing  calibration  exceeding  15%.  Increase  in  RRF  of  greater  than  15%  were 
recorded  for  chloromethane,  chloroethane,  cis-l,3-dichloropropylene,  1,2- 
dichlorobenzene,  and  1,4-dichlorobenzene;  however,  data  qualification  was  not 
necessary  in  the  absence  of  positive  data. 

SO- 13146: 

The  four  samples  in  package  SO- 13 146  were  analyzed  for  volatile  organics  on 
instrument  VG-1  calibrated  initially  10/29/90.  Calibrations  for  chloromethane, 
bromomethane,  and  bromoform  did  not  meet  either  the  0.995  correlation 
coefficient  criteria  or  the  20%  RSD  criteria.  The  compounds  were  estimated 
(J2+/UJ2-)  in  samples  VF2-MW3-W2-ES  and  VF2-MW5-W2-ES  which  were 
analyzed  by  method  SW8010. 

Benzene,  toluene,  and  ethylbenzene  had  decreases  in  RRF  exceeding  15%  in 
the  continuing  calibration.  The  results  of  these  compotmds  were  estimated 
(J2+/UJ2-)  in  samples  VF2-MW3-W2-ES,  VF2-MW5-W2-ES,  VF3/6-MW3-W2- 
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ES,  and  VF3/6-MW6-W2-ES.  The  RRF  of  chloromethane  increased  25%  in  the 
continuing  calibration;  however,  there  were  no  positive  chloroethane  results  to 
estimate.  The  continuing  calibration  for  2-chloroethyl  vinyl  ether  were  not 
provided;  therefore,  the  results  were  rejected  (R  +  /UR'). 

SO-13171; 

The  nine  liquid  samples  included  in  package  SO-13171  were  analyzed  for 
volatile  organics  on  instrument  VG-2  initially  calibrated  9/13/90.  Calibrations  for 
chloromethane  and  bromomethane  did  not  meet  either  the  0.995  correlation 
coefficient  criteria  or  the  20%  RSD  criteria.  The  compounds  were  estimated 
(J2+/UJ2-)  for  the  eight  samples  analyzed  by  method  SW8010:  VF10-MW1-W2- 
ES,  VF10-MW2-W2-ES,  VF10-MW3-W2-ES,  VF10-MW4.W2-ES,  VF10-MW5-W2- 
ES,  VF10-MW6-W2-ES,  VF10-MW7-W2-ES  and  VF10-MW8-W2-ES. 

The  samples  from  package  SO-13171  were  analyzed  on  three  different  days 
operating  under  three  different  continuing  calibrations.  Chloromethane  and  vinyl 
chloride  results  were  flagged  J2+/UR-  in  all  SO-13171  samples  as  a  result  of  RRFs 
which  deviated  by  more  than  100%  in  ail  three  continuing  calibrations,  as  were 
bromomethane  in  sample  VF10-MW8-W2-ES  for  the  same  reason.  The  results  of 
bromoform  in  samples  VF10-MW1-W2-ES,  VF10-MW2-W2-ES,  VF10-MW3-W2- 
ES,  VF10-MW4-W2-ES,  VF10-MW7-W2-ES,  and  VF5-MW1-W2-ES  were 
estimated  (J2+/UJ2-)  as  a  result  of  a  loss  in  RRF  in  excess  of  15%;  the  results  of 
bromomethane,  chloroethane,  methylene  chloride,  1,1-dichloroethane,  chloroform, 
carbon  tetrachloride,  1,2-dichloropropane,  trichloroethylene,  1,3-dichlorobenzene, 
and  l,4-dichloroben2ene  would  have  been  estimated  if  positive  as  a  result  of  an 
increase  in  RRF.  Correspondingly,  for  sample  VF10-MW8-W2-ES,  the  results  for 
1,1-dichloroethane,  trans-l,2-dichloroethylene,  chloroform,  1,1.1-trichloroethane, 
carbon  tetrachloride,  dibromochloromethane,  1,1,2-trichioroethane,  trans-1,3- 
dichlorpropylene,  and  bromoform  were  estimated  (J2+/UJ2-);  the  results  for 
chloroethane,  1,1,2,2-tetrachloroethane,  and  tetrachloroethylene  would  have  been 
estimated  if  they  had  been  positive.  Likewise,  for  samples  VF10'MW5-W2-ES  and 
VF10-MW6-W2-ES  bromoform  was  estimated  (J2+/UJ2-);  positive  results  for 
bromomethane,  chloroethane,  and  methylene  chloride  would  have  been  estimated. 
The  results  for  2-chloroethyl  vinyl  ether  were  rejected  (R)  for  all  samples  in  package 
SO-13171  since  continuing  calibration  data  was  not  provided. 

SO-13196; 

Samples  VF3/6-MW5-W2-ES  and  VF3/6-MW8-W2-ES  were  analyzed  for 
volatile  organics  on  instrument  VG-1  calibrated  initially  on  10/29/90.  All  method 
SW8020  compounds  satisfied  initial  calibration  requirements  and  neither  sample 
was  analyzed  by  method  SW8010. 

The  positive  results  for  chlorobenzene,  1,2-dichlorobenzene,  1,3- 
dichlorobenzene,  1,4-dichlorobenzene,  toluene,  ethylbenzene,  o-xylene,  and  m- 
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xylene  were  estimated  (J+)  where  present  due  to  an  increase  in  RRF  exceeding 
15%.  This  resulted  in  flags  for  ethylbenzene  and  xylenes  in  sample  VF3/6-MW8- 
W2-ES. 

SO-13488  and  SO-13513: 

The  nine  samples  included  in  packages  SO-13488  and  SO-13513  were  analyzed 
by  instrument  VG-1  calibrated  initially  on  10/29/90.  Calibrations  for 
chloromethane,  bromomethane,  and  bromoform  did  not  meet  either  the  0.995 
correlation  coefficient  criteria  or  the  20%  RSD  criteria.  The  compounds  were 
estimated  (J2+/UJ2-)  for  the  six  samples  analyzed  by  methods  SW8010:  VFl- 
MW1-W2-ES,  VF2-MW2-W2-ES,  VF1-MW4-W2-ES,  VF1-ET2-W2-ES,  and  VFl- 
ET6-W2-ES. 

The  samples  from  the  two  packages  were  analyzed  on  three  different  days 
operating  under  three  different  continuing  calibrations.  In  some  instances  the 
SW8010  and  SW8020  methods  were  run  on  different  days  on  one  sample. 
Chloromethane  results  were  rejected  for  samples  VF1-MW4-W2-ES,  VF2-MW2- 
W2-ES,  VF1-ET2-W2-ES,  and  VF1-ET6-W2-ES  as  a  result  of  a  RRF  deviation 
exceeding  100%  in  the  continuing  calibration.  In  sample  VF1-MW1-W2-ES,  results 
for  bromomethane,  methylene  chloride,  1,1,2,2-tetrachloroethane,  and 
chlorobenzene  were  estimated  (J2+/UJ2-)  as  a  result  of  a  loss  of  RRF  exceeding 
15%;  furthermore,  if  positive  results  for  chloromethane,  1,2-dichlorobenzene,  or  1,4- 
dichlorobenzene  had  been  reported,  they  would  have  been  estimated  as  a  result  of 
an  increase  in  RRF  exceeding  15%.  Sample  VF2-MW4-W2-ES  was  analyzed  by 
both  method  SW8010  and  SW8020  on  11/14/90;  therefore,  bromomethane  results 
were  estimated  J2+/UJ2-  resulting  from  a  23%  loss  in  RRF  and  positive 
chloromethane,  cis-l,3-dichloropropylene,  1,2-dichlorobenzene,  and  1,4- 

dichlorobenzene  results  would  have  been  estimated  as  a  result  of  increases  in  RRF 
of  greater  than  15%.  Samples  VF8-MW1-W2-ES,  VFl-ET2-W2.Es,  and  VF1-ET6- 
W2-ES  were  also  analyzed  by  method  SW8020  on  11/14/90  and,  consequently,  had 
positive  1,2-dicblorobenzene  or  1,4-dichlorobenzene  results  been  detected,  they 
would  have  been  estimated.  Methylene  chloride  results  were  estimated,  (J2+/- 
UJ2-)  in  samples  VF1-MW4-W2-ES,  VF2-MW2-W2-ES,  VF1-ET2-W2-ES  and 
VF1-ET6-W2-ES  as  a  result  of  a  30%  loss  in  RRF  in  the  continuing  calibration. 
Positive  results  for  dibromomethane,  1,1,2-trichloroetbane,  trans-1,3- 
dichloropropylene,  and  1,2-dichlorobenzene  would  also  have  been  estimated  if 
detected  as  c.  result  of  excessive  increases  in  RRF;  likewise,  1,2-dichlorobenzene 
positive  results  would  have  been  estimated  in  samples  VF3/6-MW1-W2-ES  and 
VF3/6-MW9-W2-ES.  Results  for  2-chloroethyl  vinyl  ether  were  rejected 
(R+/UR-)  in  the  six  samples  analyzed  by  method  SW8010  as  a  result  of  a  lack  of 
contintiing  calibration  data. 
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SO-13540; 


The  seven  liquid  samples  included  in  package  SO- 13540  were  analyzed  for 
volatile  organics  on  instrument  VG-2  initially  calibrated  9/13/90.  Calibrations  for 
chloromethane  and  bromomethane  did  not  meet  either  the  0.995  correlation 
coefficient  criteria  or  the  20%  RSD  criteria.  The  compounds  were  estimated 
(J2+/UJ2-)  for  aU  seven  samples;  VF1-ET7-W2-ES,  VF1-MW2-W2-ES,  VFl- 
MW3-W2-ES,  VF1-MW6-W2-ES,  VF1-MW7-W2-ES,  VF1-MW12-W2-ES,  and 
VF1-MW13-W2-ES. 

Although  the  laboratory  ascertains  that  a  continuing  calibration  was  performed 
on  11/15/90  (the  day  all  seven  samples  were  analyzed),  they  have  been  unable  to 
produce  the  results.  Rather  than  reject  ail  results,  the  two  continuing  calibrations 
from  the  nearest  days  preceding  and  following  11/15/90  were  reviewed.  The  data 
qualifications  were  very  consistent  throughout.  The  following  table  displays  the 
continuing  calibration  results  from  11/13/90, 11/14/90,  12/1/90  and  12/4/90  with  a 
RRF  deviation  magnitude  greater  than  15%  and  records  how  flags  were  applied  to 
the  seven  samples  analyzed  on  11/15/90. 


U/U/90 

11/14/90 

12/1/90 

12/4/90 

Flag 

chloromethane 

1430 

370 

169 

600 

J2+UR- 

bromomethane 

38 

48 

— 

43 

J2+ 

vinyl  chloride 

709 

370 

208 

423 

J2+UR- 

chloroethane 

34 

24 

- 

35 

J2+ 

methylene  chloride 

27 

31 

22 

22 

J2+ 

1, 1-dichloroethylene 

27 

19 

“ 

30 

J2+ 

1, 1-dichloroethane 

16 

— 

— 

15 

J2+ 

1, 1,  l-trichloroethane 

18 

21 

18 

J2+ 

carbon  tetrachloride 

36 

28 

38 

35 

J2+ 

trichloroethylene 

15 

17 

16 

16 

J2+ 

bromoform 

-36 

-16 

— 

- 

J2+/UJ2- 

1, 1,2,2-tetrachloroethane 

— 

17 

23 

21 

J2+ 

tetrachloroethylene 

- 

17 

23 

21 

J2+ 

cis- 1 ,3-dichloropropylene 

- 

~ 

25 

- 

J2+ 

1,2-dichloropropane 

- 

- 

25 

- 

J2+ 

benzene 

— 

15 

18 

J2+ 

ethylbenzene 

-17 

- 

“ 

- 

J2+ 

Positive  data  was  estimated  (J2+)  for  benzene  and  ethylbenzene  in  samples 
VF1-ET7-W2-ES  and  VF1-MW3-W2-ES.  No  continuing  calibration  data  was 
provided  for  2-chloroethyl  vinyl  ether  in  any  of  the  four  continuing  calibrations 
reviewed;  therefore,  the  results  were  rejected  (R+/UR-). 

SO-13573: 

The  six  samples  included  in  package  SO-13573  were  analyzed  by  instrument 
VG-2  calibrated  initially  9/13/90.  Calibrations  for  chloromethane  and 
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bromomethane  did  not  meet  either  the  0.995  correlation  coefficient  criteria  or  the 
20%  RSD  criteria.  The  compounds  were  estimated  (J2+/UJ2-)  for  all  six  samples: 
VF1-MW5-W2-ES,  VF1-MW8-W2-ES,  VF1-MW9-W2-ES,  VF1-MW10-W2-ES. 
VF1-MW11-W2-ES,  and  VF1-MW14-W2-ES. 

The  samples  were  analyzed  on  11/13/90  and  11/14/90  under  two  different 
continuing  calibrations.  In  some  instances  the  SW8010  and  SW8020  methods  were 
run  on  different  days  on  one  sample.  Chloromethane  and  vinyl  chloride  results 
were  flagged  J2+ /UR-  for  all  samples  due  RRF  deviations  over  100%.  As  a  result 
of  RRF  losses  in  excess  of  15%  in  the  continuing  calibration,  bromoform  results 
were  estimated  (J2+/UJ2-)  in  samples  VF1-MW5-W2-ES,  VF1-MW9-W2-ES, 
VT1-MW14-W2-ES,  VF1-MW8-W2-ES,  VF1-MW10-W2-ES,  and  VF1-MW11-W2- 
ES;  ethylbenzene  results  were  estimated  (J2+/UJ2-)  in  sample  VF1-MW8-W2-ES. 
Increases  of  greater  than  15%  in  the  RRF  would  have  caused  positive  results  for 
bromomethane,  chloroethane,  methylene  chloride,  1,1-dichloroethylene,  carbon 
tetrachloride,  and  trichloroethylene  to  be  estimated  in  any  of  the  six  samples.  In 
addition,  positive  1,1-dichloroethane  and  1,1,1-trichloroethane  results  would  have 
been  estimated  for  samples  VF1-MW8-W2-ES,  VF1-MW10-W2-ES  and  VFl- 
MW11-W2-ES,  and  positive  1,1,2,2-tetrachioroethane  and  tetrachloroethylene 
results  would  have  been  estimated  in  samples  VF1-MW5-W2-ES,  VF1-MW9-W2- 
ES,  and  VF1-MW14-W2-ES.  Results  for  2-chloroethyl  vinyl  ether  were  rejected 
(R+/UR-)  in  all  six  samples  as  a  result  of  the  absence  of  continuing  calibration 
data. 

SO- 13592  and  SO- 13904: 

The  ten  samples  included  in  packages  SO- 13592  and  SO- 13904  were  analyzed 
for  volatile  organics  on  instrument  VG-1  calibrated  initially  10/29/90.  Calibrations 
for  chloromethane,  bromomethane,  and  bromoform  did  not  meet  either  the  0.995 
correlation  coefficient  criteria  or  the  20%  RSD  criteria.  The  compounds  were 
estimated  (J2+/UJ2-)  in  ail  ten  samples. 

The  samples  were  analyzed  on  11/15/90,  11/16/90,  and  11/19/90  under  three 
different  continuing  calibrations.  For  sample  VF1-BPW2-W2-ES  the  SW8010  and 
SW8020  analyses  were  also  run  imder  different  continuing  calibrations.  Results  for 
chloromethane  were  flagged  J2+/UR-  in  samples  VF1-BPW1-W2-ES,  VF1-BPW7- 
W2-ES,  VF2-SW1-W2-ES,  VF2-SW2-W2-ES,  VF2-SW3-W2-ES,  VF2-SW4-W2-ES, 
and  VF2-SW5-W2-ES  as  a  result  of  a  RRF  deviation  in  the  continuing  calibration  of 
143%.  As  a  result  of  a  loss  in  RRF  in  excess  of  15%,  methylene  chloride  and  2- 
chloroethyl  vinyl  ether  results  were  estimated  (J2+/UJ2-)  in  samples  VFl-BPWl- 
W2-ES,  VF1-BPW7-W2-ES,  VF2-SW3-W2-ES,  VF2-SW4-W2-ES  and  VF2-SW5- 
W2-ES;  bromomethane  and  methylene  chloride  results  were  estimated  in  samples 
VF1-BPW2-W2-ES  and  VF1-BPW4-W2-ES;  and  methylene  chloride  results  were 
estimated  in  samples  VF2-SW1-W2-ES,  and  VF2-SW2-W2-ES.  The  following  table 


ATI>77/91Uia 


E.30 


) 
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lists  the  compounds  which  would  have  been  estimated  if  positive  data  had  been 
reported. 

1 

CgJPiwwndj 

dibromochloromethane 

1. 1.2- trichloroethane 
trans- 1  -3-dichlor  opropylene 
bromoform 

1 .2- dichlorobenzene 

Samples 

VF1-BPW1-W2-ES 

VF1-BPW7-W2-ES 

VF2-SW3-W2-ES 

VF2-SW4-W2-ES 

VF2-SW5-W2-ES 

» 

4r, 

1,2-dichlorobenzene 

VF1-BPW2-W2-ES  Method  SW8020 
VF3/6-TW1-W2-ES 

) 

chloromethane 

ds-l,3-dichloropropylene 

1,2-dichlorobenzene 

VF1-BPW2-W2-ES  Method  SW8010 
VF1-BPW4-W2-ES 

dibromochloromethane 

1. 1.2- trichloroethane 
trans-  1,3-dichloropropylene 

1.2- dichlorobenzene 

VF2-SW1-W2-ES 

VF2-SW2-W2-ES 

1 

Results  for  2-chloroethyl  vinyl  ether  were  rejected  (R+/UR-)  in  samples  VF2- 
SW1-W2-ES,  VF2-SW2-W2-ES,  VF1-BPW2-W2-ES,  and  VF1-BPW4-W2-ES  as  a 
result  of  the  absence  of  continuing  calibration  data. 

1 

• 

Semi'VoIatile  Oi^anics 

SO-13059  and  SO13092; 


All  three  acid  surrogate  recoveries  in  the  method  blank  were  0%.  The  I 

reanalysis  of  the  method  blank  yielded  the  same  results.  The  laboratory  attributed 
this  to  a  failure  to  add  the  acid  surrogates  to  the  blank.  The  laboratory  control 
samples  analyzed  with  this  batch  did  have  the  acid  surrogates  added  and  acceptable 
recoveries  were  achieved.  Furthermore,  the  samples  and  equipment  rinseate  had 
acceptable  acid  surrogate  recoveries.  Since  the  individual  sample  analyses,  field  QC  I 

analyses,  and  additional  laboratory  QC  analyses  had  no  acid  surrogate  recovery 
problems,  further  corrective  action  is  not  required. 

Bis(2-ethylhexyl)phthalate  was  detected  in  the  method  blank  at  30  fig/L.  Data 
qualification  in  accordance  with  the  lOx  rule  raised  the  detection  limits  in  samples 
VF7-MW6-W2-ES,  VF9-MW1.W2-ES,  VF7-MW2-W2.ES,  and  VF1-ET1-W2-ES  to 
18U,  12U,  42U,  and  67U  respectively. 

SO-13125,  SO- 13 139,  and  SO- 13146: 

Bis(2-ethylhexyl)phthalate  was  detected  in  the  method  blank  at  240  fig/L.  ^ 

Corrective  action  in  accordance  with  the  lOx  rule  raised  detection  limits  in  samples 
VF9-MW2-W2-ES  and  VF2-MW5-W2-ES  to  25U  and  IlOU  respectively. 


» 
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so- 13171: 

The  MS/MSD  is  rejected  for  semi-volatile  liquids  in  this  package  as  a  result  of 
an  improper  instrument  tune.  Two  of  the  ion  abundance  criteria  were  below  the 
allowed  ranges.  No  flags  have  been  applied  to  the  data. 

The  positive  and  negative  data  were  estimated  (J2  +  /UJ2-)  in  samples  VFIO- 
MW1-W2-ES  and  VF10-MW2-W2-ES  for  4-chloroamline  and  3-nitroaniline  as  a 
result  of  RSDs  exceeding  30%  in  the  initial  calibration.  In  addition,  bis(2- 
chloroisoprophyl)ether,  3-nitroaniline,  and  3,3-dichlorobenzidine  were  estimated 
(J2+/UJ2-)  in  the  same  samples  as  a  result  of  a  change  of  RRF  in  excess  of  25%  in 
the  continuing  calibration. 

In  samples  VF10-MW3-W2-ES,  VF10-MW4-W2-ES,  VF10-MW5-W2-ES, 
VF10-MW6-W2-ES,  VF10-MW7-W2-ES,  and  VF10-MW8-W2-ES,  the  analyte  2,4- 
dinitrophenol  has  been  estimated  (J2+ /UJ2-)  as  a  result  of  an  initial  RSD  in  excess 
of  30%. 

SO- 13488  and  SO-13513: 

2,4-dinitrophenol  exceeds  the  30%  initial  RSD  limit;  therefore,  it  has  been 
estimated  (J2+/UJ2-)  in  samples  VF1-MW4-W2-ES,  VF1-MW1-W2-ES,  VF2- 
MW4-W2-ES,  VF2-MW2-W2-ES,  VF1-ET2-W2-ES,  and  VF1-ET6-W2-ES. 

Continuing  calibration  percent  deviations  exceeded  25%  for 
hexachlorocyclopentadiene,  2,4-dinitrophenol,  4-nitroaniline,  and  3,3'- 
dichlorobenzidine  for  samples  VF1-MW1-W2-ES,  VF1-MW4-W2-ES,  and  VF2- 
MW2-W2-ES.  It  also  exceeded  25%  for  hexachlorocyclopentadiene,  2,4- 
dinitrophenol,  and  benzo(g,h,i)  perylene  for  samples  VF2-MW4-W2-ES,  VF1-ET2- 
W2-ES,  and  VF1-ET6-W2-ES.  The  compounds  in  these  samples  were  estimated  in 
the  positive  and  negative  (J2+/UJ2-). 

The  fifty  base  neutrals  in  sample  VF1-MW4-W2-ES  were  estimated  for  positive 
data  and  rejected  for  negative  data  (J4+/UR-)  as  a  result  of  a  surrogate  recovery  of 
d-5  nitrobenzene  below  10%. 

The  surrogate  recovery  of  2,4,6-tribromophenol  exceeded  the  123%  limit  in  the 
MS;  however,  this  resulted  in  no  flags. 

SO- 13540  and  SO- 13573: 

The  following  10  samples  had  the  positive  and  negative  data  for  2,4- 
dinitrophenol  estimated  (J2+/UJ2-)  as  a  result  of  initial  RSDs  exceeding  30%: 
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VF1-MW2-W2-ES 

VF1-MW6-W2-ES 

VF1-MW7-W2-ES 

VF1-MW8-W2-ES 

VF1-MW9-W2-ES 

VF1-MW10-W2-ES 

VF1-MW12-W2-ES 

VF1-MW13-W2-ES 

VF1-MW14-W2-ES 

VF1-ET7-W2-ES 

In  addition,  the  30%  RSD  limit  was  exceeded  during  the  initial  calibration  for 
dimethylphthalate,  4-chlorophenyl-phenylether,  and  ben2o(k)fluoranthene  for 
samples  VF1-MW3-W2-ES,  VF1-MW5-W2*ES,  and  VF1-MW11-W2-ES.  They 
were  flagged  (J2  +  /UJ2-). 

The  continuing  calibration  for  samples  VF1-MW8-W2-ES,  VF1-MW9-W2-ES, 
and  VF1-MW10-W2-ES  had  seven  compounds  which  deviated  from  the  initial  by 
more  than  25%.  Ideno(l,2,3-cd)pyrene,  dibenz(a,h)anthracene,  benzo(g,h,i) 
perylene,  2,4,5-trichlorophenol,  pyrene,  butylbenzlphthalate  and  3,3- 
dichlorobenzidine  were  estimated  for  positive  and  negative  data  (J2+/UJ2-). 

The  compounds  hexachlorocyclopentadiene,  3-nitroaniline,  4-nitroaniline,  3,3'- 
dichlorobenzidine,  benzo(k)fluoranthene  exceeded  the  25%  deviation  limit  for  the 
continuing  calibration  for  samples  VF1-MW2,W2-ES,  VF1-MW6-W2-ES,  VFl- 
MW7-W2-ES,  VF1-MW12-W2-ES,  VF1-MW13-W2-ES,  VF1-MW14-W2-ES,  and 
VF1-ET7-W2-ES,  were  estimated  (J2+/UJ2-). 

The  continuing  calibrations  for  dimethylphthalate,  4-chlorophenyl-phenylether, 
and  benzo(k)fluoranthene  exceed  the  25%  deviation  limit  for  samples  VF1-MW3- 
W2-ES,  VF1-MW5-W2-ES,  and  VF1-MW11-W2-ES.  The  data  was  already 
estimated  as  a  result  of  the  initial  calibration. 

The  MSD  recoveries  for  pentachlorophenol  and  4-chloro-3-methylphenol 
exceeded  the  upper  limits  of  their  recovery  ranges.  No  flags  were  applied. 

SO- 13592  and  SO-13904: 

The  following  nine  samples  had  the  positive  and  negative  data  for 
hexachloroethane  and  fluorene  estimated  (J2+/UJ2-)  as  a  result  of  initial  RSDs 
exceeding  30%: 
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VF1-BPW1-W2-ES 

VF1-BPW4-W2-ES  * 

VF1-BPW7-W2-ES 

VF2-SW1-W2-ES 

VF2-SW2-W2-ES 

VF2-SW3-W2-ES 

VF2-SW4-W2-ES  * 

VF2-SW5-W2-ES 

Excessive  RSDs  in  the  initial  calibration  for  VF1-BPW2-W2-ES  resulted  in  the 
estimation  (J2+/UJ2-)  of  dimethylphthalate,  4-chlorophenyl-phenylether,  and 
benzo(k)  fluoranthene.  * 

Additional  compounds  were  estimated  as  a  result  of  continuing  calibrations 
with  RRFs  which  deviated  by  more  than  25%  from  the  initial.  Positive  and  negative 
results  were  estimated  (J2+/UJ2-)  for  benzoic  acid,  3-nitroaniline,  2,4- 
dinitrophenol,  4-nitrophenol,  4-nitroaniline,  and  4,6-dinitro-2-methylphenol,  and  ^ 

fluorene  in  samples  VF1-BPW1-W2-ES,  VF1-BPW4-W2-ES,  and  VF1-BPW7-W2 
ES;  benzoin*  acid,  3,3 ' -dichlorobenzidine,  hexachloroethane,  and  fluorene  for 
samples  VF2-SW1.W2-ES,  VF2-SW2-W2-ES,  VF2-SW3-W2.ES,  VF2-SW4-W2-ES, 
and  VF2-SW5-W2-ES;  and  4-nitrophenol,  hexachloroethane,  2,6-dinitrotoluene, 
chrysene,  and  4-chlorophenyl-phenylether  for  sample  VF1-BPW2-W2-ES.  I 

The  method  blank  surrogate  recovery  of  phenol-d5  exceeded  its  upper 
acceptable  limit  of  94%,  and  surrogate  2-fluofobiphenyl  did  not  meet  its  minimum 
recovery  of  43%  in  sample  VF2-SW2-W2-ES.  In  both  cases  only  one  surrogate  in 
one  fraction  of  the  semi-volatile  analysis  did  not  meet  criteria;  therefore,  no  ^ 

corrective  action  or  data  qualification  was  required. 

The  MS  of  2,4-dinitrotoluene  and  MSD  of  4-nitrophenol  exceeded  their 
maximum  recovery  limits  of  96%  and  80%  respectively.  Neither  required  flagging 
of  the  data.  The  RPD  for  pyrene  exceeded  the  31%  limit;  however,  this,  too, 
required  no  action.  • 

The  IS  area  was  out  of  range  for  IS6  for  sample  VF1-BPW2-W2-ES.  The 
corresponding  compounds  listed  in  Table  E.l  have  been  estimated  (J2+  /UJ2-). 

Pesticides/PCBs 

SO-13059:  * 

The  calibration  factor  for  4,4' -DDT  deviates  m  the  continuing  calibration  by 
more  than  15%  from  the  initial  calibration.  Had  4,4' -DDT  been  detected  in  this 
package,  it  would  have  been  flagged  as  estimated. 
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The  surrogate  recovery  for  DBC  in  sample  VF7-MW2-W2-ES  was  below  the 
minimum  recovery  limit  of  24%.  The  DBC  surrogate  recovery  limits  are  for 
advisory  purposes  only;  therefore,  qualification  of  the  data  was  not  warranted. 

SO-13125,  SO-13139.  and  SO-13146; 

The  calibration  factor  for  aldrin  in  the  continuing  calibration  deviates  by  more 
than  15%  from  the  initial  calibration.  Had  aldrin  been  detected  in  these  packages, 
it  would  have  been  flagged  as  estimated. 

The  MSD  acceptable  recovery  ranges  were  exceeded  for  gamma-BHC  and 
endrin.  In  addition,  the  RPD  for  gamma-BHC  exceeded  its  15%  limit.  No 
qualification  of  the  data  resulted  from  these  items. 

SO- 135 13: 

The  linearity  check  for  4,4' -DDT  exceeded  the  10%  RSD  limit.  Had  4,4' -DDT 
been  detected  in  this  package  samples,  it  would  have  been  flagged  as  estimated. 

The  calibration  factor  for  methoxychlor  and  endrin  in  the  continuing  calibration 
deviate  from  the  initial  by  more  than  15%.  Had  either  compound  been  detected,  it 
would  have  been  flagged  as  estimated. 

SO- 13905: 

The  calibration  factors  for  toxaphene  and  alpha-chlordane  in  the  continuing 
calibration  deviate  from  the  initial  by  more  than  15%  Had  either  compound  been 
detected,  it  would  have  been  flagged  as  estimated. 

Inorganics: 

General: 

Positive  and  negative  data  for  silver  were  estimated  (J4+/UJ4-)  in  all  liquid 
samples  as  a  result  of  matrix  spike  recoveries,  which  repeatedly  failed  to  meet  the 
minimum  recovery  limit  of  75%.  In  samples  VF9-MW2-W2-ES,  VF9-MW3-W2-ES, 
and  VF92-BBW1-W2-ES  the  silver  results  are  rejected  (R-t-/UR-)  because  the 
spike  recovery  of  silver  was  0%.  The  laboratory  attributed  the  lack  of  recovery  to 
inadvertently  not  spiking  the  sample  with  silver;  however,  the  results  are  still 
rejected  since  silver  results  had  a  history  of  trouble. 

SO-13146,  SO- 13488,  and  SO- 135 13: 

The  RPD  for  thallium,  arsenic,  selenium,  and  lead  between  the  MS  and  MSD 
exceeded  the  20%  control  limit;  however,  no  data  qualification  is  required  on  this 
count.  In  addition,  the  arsenic  MSD  recovery  exceeded  the  125%  limit  which 
resulted  in  the  estimation  of  positive  results  (J4).  Arsenic  results  were  flagged  only 
in  sample  VF1-MW4-W2-ES. 
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SO-13171; 


The  matrix  spike  recoveries  for  zinc  and  copper  exceeded  the  125%  limit. 

Corrective  action  requires  flagging  the  positive  results  as  estimated  (J4).  This 
resulted  in  the  estimation  of  zinc  in  samples  VF10-MW2-W2-ES,  VF10-MW6-W2- 
ES,  VF10-MW7-W2-ES,  and  VF10-MW8-W2-ES. 

SO- 13592  and  SO- 13904;  » 

The  matrix  spike  duplicate  recovery  for  lead  exceeded  the  125%  limit.  Positive 
data  is  qualified  as  estimated  (J4).  Samples  VF1-BPW1-W2-ES,  VF1-BPW7-W2- 
ES,  VF2-SW2-W2-ES,  and  VF2-SW4-W2-ES  fi^om  the  two  packages  required  this 
flag.  , 

Accuracy,  Precision,  Completeness  of  Laboratory  Data 

Accuracy,  as  previously  discussed,  involves  the  analysis  of  spiked  samples  and 
an  evaluation  of  the  recovery  of  the  spiked  compound.  Accuracy  was  computed 
using  the  percent  recoveries  from  matrix  spikes  and  matrix  spike  duplicates.  All  of  ^ 

the  analytes  for  each  analysis  met  percent  recovery  limits  for  MS/MSD  100  percent 
of  the  time  except  as  follows:  pesticides/PCBs  in  1989  soils  -  91.7%,  lead  in  1990 
soils  -  87.5%,  semivolatiles  in  1990  soils  -  97.0%,  priority  pollutant  metals  in  1990 
soils  -  98.1%,  pesticides/PCB  in  1990  water  -  93.8%,  semivolatiles  in  1990  water  - 
97.1%  and  priority  pollutant  metals  in  1990  water  -  91.7%.  i 

Precision  was  computed  using  the  RPD  between  the  matrix  spike  and  matrix 
spike  duplicate.  The  ^Ds  were  within  limits  100%  of  the  time  except  as  follows 
for  1990  water  samples:  pesticides/PCB’s  -  93.8%,  semivolatiles  -  98.3%,  and 
priority  pollutant  metals  -  90.0%.  ^ 

Data  which  was  considered  sufficient  for  the  completion  of  the  RI  was 
considered  valid  in  the  computation  of  completeness.  Estimated  data  was  generally 
useable.  Less  than  1  percent  of  the  data  was  qualified  with  an  "R"  or  ”N"  flag.  Both 
of  these  categories  were  imquestionably  unusable. 

» 

FIELD  QC  RESULTS 
1989 

As  part  of  the  1989  field  effort,  trip  blanks,  source  water  blanks,  and  equipment 
rinseate  blanks  were  collected  to  assess  the  potential  for  the  introduction  of  » 

contaminants  to  the  samples  during  sample  collection.  The  results  of  the  analysis  of 
the  field  QC  samples  are  summarized  in  Tables  E.27  through  E.29.  Tables  E.  62 
through  E.64  show  which  field  samples  are  associated  with  which  field  QC  samples. 

Trip  blanks  were  shipped  with  all  liquid  samples;  however,  they  were  generally  not 

included  with  soil  samples.  This  oversight  has  a  minimal  effect  on  data  quality  since  9 

a  detection  was  measured  in  only  one  trip  blank  and  the  same  compound  was  also 

detected  in  other  field  QC  samples.  Also  equipment  rinseates  were  not  collected 
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from  soil  sampling  equipment,  but  this  oversight,  too,  does  not  effect  the  validity  of 
soils  data. 


i 


Chloroform  was  detected  in  one  trip  blank,  one  equipment  rinseate,  and  both 
source  blanks-potable  water  and  HPLC.  All  other  field  QC  samples  were  free  from 
organic  contamination.  The  presence  of  chlorinated  compounds  chloroform) 
indicates  contamination  as  a  result  of  sample  handling,  most  probably,  in  the 
laboratory  during  preparation  procedures.  This  is  further  supported  by  the 
detection  of  chloroform  in  all  three  varieties  of  field  QC  samples.  Thus,  chloroform 
contamination  is  unlikely  to  be  indicative  of  contamination  at  the  sites.  The 
detection  level  of  chloroform  was  raised  to  up  to  2.75  ng/L  in  samples  VF1-MW6- 
Wl-ES,  VF1-MW8-W1-ES,  VF10-MW5-W1-ES,  VF10-MW20-W1-ES,  VF10-MW6- 
Wl-ES,  and  VF5-MW1-W1-ES. 

Mercury  and  Zinc  were  the  only  other  detected  compounds  in  field  QC 
samples.  They  were  detected  at  concentrations  of  0.23  (ig/L  in  VF-ERB3-ES  and  80 
;ig/L  in  VF-ERBl-ES,  respectively.  Six  field  samples  also  had  mercury 
concentrations  at  levels  near  0.23  fig/l.  Mercury  detection  levels  were  raised  in 
corresponding  samples  by  flagging  results  as  imdetected  (U)  in  samples  VFIO-SWI- 
Wl-ES,  VF10-SW2-W1-ES,  VF10-SW4-W1-ES,  VF10-MW5-W1-ES,  VF10-MW7- 
Wl-ES,  and  VF10-MW20-W1-ES.  Zinc  detection  levels  were  likewise  raised  in 
samples  VF1-MW5-W1-ES,  VF1-MW6-W1-ES,  and  VF1-MW7-W1-ES. 

As  part  of  the  field  investigation ,  duplicate  samples  were  collected  to  assess  the 
precision  of  the  field  data.  Tables  E.58  and  E.59  present  the  results  of  the  duplicate 
analyses  as  well  as  the  calculated  RPDs.  Qverdl  the  RPDs  are  considered  good 
precision  (<20%  for  water,  <35%  for  soil).  One  pair  of  water  samples  exceeded 
these  informal  limits;  however,  the  elevated  RPD  does  not  affect  data  quality. 

1990 

As  part  of  the  1990  field  effort,  trip  blanks,  source  water  blanks  and  equipment 
rinseate  blanks  were  collected  to  assess  the  potential  for  the  introduction  of 
contaminants  to  the  samples  during  sample  collection.  The  results  of  the  analysis  of 
the  field  QC  samples  are  summarized  in  Tables  E.30  through  E.32.  Tables  E.66 
through  E.68  show  which  investigation  samples  are  associated  with  which  field  QC 
samples.  Compounds  were  detected  in  two  equipment  rinseates  and  three  source 
water  blanks.  Nothing  was  detected  in  the  trip  blanks. 

The  common  laboratory  contaminant  bis(2-ethylhexyl)pbthalate  was  the  only 
compound  detected  in  the  HPLC  source  water  blank  and  the  two  equipment 
rinseate  blanks.  As  a  result  of  the  source  water  blank  detection,  the  reported  bis(2- 
ethylhexyl)  phthalate  concentrations  in  VF10-MW1-W2,  VF10-MW2-W2,  and 
VF10-MW5-W2  were  flagged  as  not  detected  (U)  in  accordance  with  the  IQx  rule. 
In  sample  VF10-MW3-W2  and  VF10-MW6-W2,  bis(2-ethylhexyl)phthalate  was 
estimated  below  the  contract  required  detection  limit  (CRDL)  by  the  laboratory.  In 
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these  two  samples  bis(2-ethylhexyl)phthalate  was  reported  as  not  detected  at  the 
CRDL  (lOU).  As  discussed  earlier  bis(2-ethylhexyl)phthalate  was  found  in 
laboratory  blanks;  therefore,  it  is  felt  that  the  results  are  indicative  of  laboratory 
contamination  and  that  the  compound  was  not  introduced  into  the  samples  in  the 
field.  No  other  organic  compounds  were  detected  in  the  rinseate  blanks.  The 
potable  water  blanks,  VF-FB3  and  VF-FB5  contained  chloroform  and 
bromodichloromethane.  These  compounds  are  often  present  in  chlorinated  water 
supplies;  however,  none  of  these  compounds  were  detected  in  any  of  the 
investigative  samples.  The  presence  of  these  compounds  in  the  potable  water 
blanks  did  not  affect  data  quality. 

Copper,  nickel,  and  zinc  were  detected  in  the  two  potable  water  blanks.  The 
presence  of  these  compounds  in  the  potable  water  blanks  did  not  affect  data  quality. 

As  part  of  the  field  investigation,  duplicate  samples  were  collected  to  assess  the 
precision  of  the  field  data.  Tables  E.60  and  E.61  present  the  results  of  the  duplicate 
analyses  as  well  as  the  calculated  RPDs.  For  soils  the  RPDs  for  volatile  organics 
were  excellent  and  for  the  other  constituents  only  one  of  the  three  lead  RPDs  was 
particularly  high  at  76.9%.  Given  the  variability  of  the  soils  matrix,  these  results  are 
quite  satisfactory.  For  water  duplicates,  the  RPDs  for  all  of  the  organics  were  very 
good  (<20%)  with  the  exception  of  31%  for  toluene  in  one  instance.  This  toluene 
RPD  was,  however,  calculated  from  two  quantities  which  differed  by  less  than  one 
half  of  the  contract  required  detection  limit.  Therefore,  the  31%  RPD  is  in  faa  very 
good.  The  majority  of  the  inorganic  RPDs  were  also  good;  however,  the  zinc  and 
copper  RPDs  for  the  base  production  well  duplicate  were  86  and  77%  respectively. 
This  may  have  been  due  to  the  construction  of  the  well  and  the  length  of  time 
required  to  collect  a  filtered  metal  sample.  The  duplicate  sample  had  the  higher 
dissolved  metal  concentrations  and  was  collected  from  water  which  had  remained  in 
the  well  for  a  longer  time  after  purging  (approximately  1/2  hours).  These 
differences  were  not  judged  to  affea  data  quality. 

SUMMARY 

Overall,  the  quality  of  the  data  is  good;  furthermore,  the  precision,  accuracy, 
and  completeness  are  considered  sufficient  to  meet  the  data  objectives  for  the  Volk 
RI  Report.  The  data,  however,  do  have  munerous  qualifications  as  a  result  of 
procedural,  reporting  and  analytical  irregularities  which  did  not  conform  to  quality 
assurance  criteria.  Highlights  of  the  preceding  laboratory  QA/QC  subsection  are 
summarized  below  by  the  reason  for  data  qualification. 

(1)  Samples  were  not  analyzed  within  holding  times. 

•  1989-  All  semivolatile  analytes  in  samples  from  the  Site  10  wells 

MW-5  and  MW-  7  were  estimated. 

*  1990  -  All  SW8020  analytes  in  six  soil  samples  and  two  duplicates  at 

Site  3/6  were  estimated. 
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•  1990  -  All  volatile  analytes  in  samples  from  the  Site  10  wells  MW-5 

and  MW-6  and  the  three  Site  10  soil  borings  were  estimated. 

•  1990  -  Results  for  benzene  and  toluene  were  rejected  in  one  Site  2 

soil  sample  as  a  result  of  a  second  column  which  was  analyzed 
after  its  holding  time  and  did  not  confirm  the  first  column 
results. 

(2)  The  initial  or  continuing  calibrations  were  either  not  performed  or  not 
provided. 

•  1989-  Results  in  all  SW8010  analyses  for  1,1,1.2-tetrachloroethane 

were  rejected. 

•  1990-  Results  in  all  SW8010  analyses  for  benzylchloride,  bromo- 

benzene,  1-chlorohexane,  chlorotoluene,  dibromomethane, 
dichlorodiffuoromethane,  1,1,1,2-tetrachloroethane,  and  tri- 
chloropropane  were  rejected. 

•  1989  -  Results  for  approximately  60%  of  the  SW8010  analyses  for  2- 

chloroethyl  vinyl  ether  at  Sites  5  and  10  were  rejected. 

•  1990  -  Results  for  approximately  80%  of  the  SW8010  analyses  for  2- 

chloroethyl  vinyl  ether  from  all  sites  were  rejected. 

(3)  Initial  calibration  criteria  were  not  achieved. 

•  1989-  Results  in  all  volatile  analyses  for  chlorometbane,  vinyl 

chloride,  2-chloroethyl  vinyl  ether,  bromoform,  and 
chlorobenzene  were  estimated. 

•  1990  -  Results  were  estimated  for  chlorometbane  and  bromomethane 

in  all  SW8010  analyses;  for  bromoform  in  most  SW8010 
analyses;  for  chlorobenzene  in  several  SW8010  analyses;  and 
for  1,2-dichlorobenzene  and  1,4-dichlorobenzene  in  several 
SW8020  analyses. 

•  1990  -  Results  for  2-chloroethyl  vinyl  ether  were  rejected  in  several 

SW8010  analyses. 

•  1989,  1990  -  Results  for  between  0  and  4  miscellaneous  analytes  were 

estimated  in  all  semi-volatile  analyses.  The  specific  analytes 
changed  frequently. 


•  1989- 


•  1990- 


1990- 


•  • 
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(4)  Continuing  calibration  criteria  were  not  achieved. 

•  1989- 

Results  for  all  SW8010  analytes  except  bromo- 
dichloromethane,  carbon  tetrachloride,  and  1,1,1-trichloro- 
ethane  were  estimated  in  most  Site  1  soil  samples. 

P 

<4r, 

< 

•  1989- 

Results  for  1,2-dichlorobenzene,  1,3-dichlorobenzene,  and  1,4- 
dichlorobenzene  were  estimated  in  all  Site  1  samples  analyzed 
by  method  SW8020. 

» 

•  1989- 

Results  for  numerous  and  assorted  volatile  and  semi-volatile 
analytes  were  estimated  in  addition  to  those  already  listed. 

< 

•  1990- 

Results  for  over  50%  of  the  SW8010  analytes,  chloromethane 
and  vinyl  chloride,  were  rejected  in  Site  1  samples. 

• 

4 

•  1990- 

Results  for  chloromethane  in  all  SW8010  analyses  of  Site  2, 

Site  9,  and  Site  10  soil  samples  were  rejected.  Vinyl  chloride 
results  were  also  rejected  in  all  Site  9  and  Site  10  soil  samples 
and  in  one  Site  2  soil  sample. 

• 

•  1990- 

Results  for  chloromethane  and  vinyl  chloride  in  all  SW8010 
analyses  of  Site  10  groundwater  samples  were  rejected. 

4 

•  1990- 

Results  for  numerous  and  assorted  volatiles  and  semi-volatiles 
were  estimated. 

» 

• 

•  1989- 

Results  for  arsenic  were  estimated  in  five  Site  10  water 
samples. 

4 

(5)  Internal  standard  area  count  criteria  were  not  achieved. 

•  1989- 

Nearly  30%  of  the  semi-volatile  internal  standards  were  out  of 
criteria  and  the  corresponding  analytes  were  estimated  in  the 
respective  samples. 

4 

•  1990- 

The  results  for  the  semi-volatile  analytes  corresponding  to 
perylene-di2  were  estimated  in  one  base  production  well 
sample. 

• 

(6)  Laboratory  quality  control  data  did  not  achieve  criteria. 

4 

•  1989- 

Positive  toluene  and  xylenes  results  were  estimated  in  five  Site 

5  soil  samples  as  a  result  of  high  surrogate  recoveries. 

» 

•  1990- 

Results  for  all  SW8020  analytes  were  estimated  in  one  site  3/6 
soil  sample  as  a  result  of  a  low  surrogate  recovery. 

4 

•  1990- 

Mercury  results  were  estimated  in  four  Site  2  soil  samples  as  a 
result  of  a  low  surrogate  recovery. 

• 

4 
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•  1990-  Positive  lead  results  were  estimated  in  eight  Site  3/6  soil 

samples  as  a  result  of  a  high  spike  recovery. 

•  1990-  Positive  results  were  estimated  and  negative  results  were 

rejected  for  the  semi-volatile,  base  neutral  analytes  in  sample 
VF1-MW4-W2  as  a  result  of  a  surrogate  recovery  below  10%. 

•  1990  -  Results  for  silver  were  estimated  in  all  water  samples  as  a 

result  of  spike  recoveries  which  repeatedly  failed  to  meet  the 
minimum  criteria. 

•  1990  -  Positive  arsenic  results  were  estimated  in  VF1-MW4-W2  as  a 

result  of  a  high  spike  recovery. 

•  1990  -  Positive  zinc  results  were  estimated  in  four  site  10  groundwater 

samples  as  a  result  of  a  high  spike  recovery. 

•  1990-  Positive  lead  results  were  estimated  in  two  base  production 

well  samples  and  two  Site  2  surface  water  samples  as  a  result  of 
a  high  spike  recovery. 
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TABLE  EJ 

1989  TARGET  COMPOUNDS  AND  ANALYTICAL  DETECTION  LIMITS* 

VOLK  FIELD  ANGB,  WI 


Pracdcat  Practical 

QuaatitatiM  Limit  Quantitatioa  Limit 

Water  Samplaa  Soil  Samples 

(tfC/L)  (Mg/W 


SWWIO  ■  Purgeable  Hatocarbwis^ 


Bromodichloroinethane 

1 

5.0 

Bromofonn 

2 

5.0 

Carbon  Tetrachloride 

U 

5.0 

Chloroethane 

S2 

5.0 

Chloroform 

03 

23 

2-Chloroethyl  Vinyl  Ether 

13 

5.0 

Chloromethane 

0.8 

4.0 

Dibromochloromethane 

0.9 

4.0 

1, 1-Dichloroethane 

0.7 

3.5 

1^-Dichloroethane 

03 

13 

1,1-Dichloroethylene 

13 

5.0 

Trans-l^-Dichloroethylene 

1.0 

5.0 

l^Dichloropropane 

0.4 

2.0 

13-Dichloropropylene 

3.4 

5.0 

1,1, 1,2-Tetrachloroethane 

03 

1.5 

Tetrachloroethylene 

03 

13 

1,1,1-Trichloroethane 

03 

13 

1,1,2-Trichloroethane 

03 

1.0 

Ttidtloroethylene 

13 

5.0 

Vinyl  Chloride 

1.8 

5.0 

SWW20  •  Puraeable  Aromatic  HTdrocartwas^ 

Benzene 

1 

5.0 

Chlorobenzene 

2 

5.0 

1  J-Dichlorobenzene 

4 

5.0 

13-Dichlorobenzene 

4 

5.0 

1,4-Dichlorobenzene 

3 

5.0 

Ethyl  Benzene 

2 

5.0 

Toluene 

2 

5.0 

Xylenes  (o,  m,  p  isomers) 

2 

5.0 

CLP  SOW  Semi-Voiatilo  Or— 1«3 

Acenaphthene 

10 

330 

Acenapthylene 

10 

330 

Anthracene 

10 

330 

Benzo(a)anthiacene 

10 

330 

Benzo(b)fluoranthene 

10 

330 

Benzo(k)fluoranthene 

10 

330 

Benzo(gii,i)perylene 

10 

330 

Benzo(a)pyiene 

10 

330 

Butyl  ber^l  phthalate 

10 

330 

bis(2-chloroeshaxy)methane 

10 

330 

bis(2'diloroeth]d)mha' 

10 

330 

bis(2-chloroisopropyl)ether 

10 

330 

bis(2-eth^exyl)phthalate 

10 

330 

2-Chloronaphthalene 

10 

330 
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TABLE  EJ  (CONTINUED)  g) 

1989  TARGET  COMPOUNDS  AND  ANALYTICAL  DETECTION  LIMITS^  I 

VOLK  FIELD  ANGB,  WI 


Pnctical  Practical 

QuantitatioB  Liout  Quantitatioa  Lioiit 

Water  Samples  Soil  Samples 

(tfS/L) 


» 


CLP  SOW  Semi-Volatlle  Omnica^lCoBtiaued) 

Chiysene 

10 

330 

Dib^o(aJi)anthracene 

10 

330 

Di-n-butylphthalate 

10 

330 

33'-Diclilorobenzidine 

20 

660 

Diethylphthalate 

10 

330 

2,4-Dinitrotoluene 

10 

330 

2,6-Dinitrotoluene 

10 

330 

Di-n-ooylphthalate 

10 

330 

Hexachlorobenzene 

10 

330 

Heaachlorocyclopeiitadiene 

10 

330 

Hexachloroethane 

10 

330 

Indeno<l^-c(l)pyrene 

10 

330 

iMphorone 

10 

330 

Naphthaloie 

10 

330 

Nitrobenzene 

10 

330 

N'Nitrosodiphenylamine 

10 

330 

N-Nitrosodi-n-propylamme 

10 

330 

Phenanthrene 

10 

330 

Pyrene 

10 

330 

1,2,4-Trichlorobenzene 

10 

330 

4-Chloro-3-methylphenol 

10 

330 

4-Chlorophenol 

10 

330 

2,4-Dichlorophenol 

10 

330 

2,4-Dimethy^henol 

10 

330 

2,4-Dinitrophenol 

50 

1600 

2-Methyl-4,6-Dimtrophenol 

SO 

1600 

2-Nitropherol 

10 

330 

4-Nitrophenol 

50 

1600 

Pentachlorophenol 

50 

1600 

Phenol 

10 

330 

2,4,5-Trichlorophenol 

10 

330 

2,4,6-Trichlorophenol 

10 

330 

CLP  SOW.  Pesticides  apdPCBs^ 

Aldrin 

0.05 

8.0 

Alpha-BHC 

0.05 

8.0 

Beta-BHC 

0.05 

8.0 

Delta-BHC 

0.05 

8.0 

Gamma-BHC 

0.05 

8.0 

Chlordane 

- 

- 

4,4’-DDD 

0.10 

16.0 

4,4’-DDE 

0.10 

16.0 

4,4’-DDT 

0.10 

16.0 

Dieldtin 

0.10 

16.0 

EndosulfanI 

0.05 

8.0 

Endosulfan  n 

0.10 

16.0 

Endosulfan  Sulfate 

0.10 

16.0 
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TABLE  E2  (CONTINUED) 

1989  TARGET  COMPOUNDS  AND  ANALYHCAL  DETECTION  LIMITS^ 

VOLK  FIELD  ANGB,  WI 


» 


Practical 

Quantitation  Umit 
Water  Samples 

(.ut/U 

Practical 

Quantitation  Limi 
SoU  Samples 
(Mg/W 

CLP  SOW  -  Pesticides  and  PCBs^  (Continued) 

Endiin 

o.iol 

16.0 

Endrin  aldehyde 

- 

- 

Heptachlor 

0.05 

8.0 

Heptachlor  epoxide 

0.05 

8.0 

Ke^ne 

- 

- 

Methoxychlor 

0.5 

80 

Toxaphene 

1.0* 

160.0 

PCB-1016 

0.5 

80 

PCB-1221 

0.5 

80 

PCB-1232 

0.5 

80 

PCB-1242 

0.5 

80 

PCB-1248 

0.5 

80 

PCB-1254 

1.0 

160 

PCB-1260 

1.0 

160 

E418.t  •  Total  Petroleum  Hydrocarbons 

1,000 

10,000 

SW9071  -  OU  and  Grease 

1,000 

10,000 

1WORGAW1CS3 

ElfiO.l  •  Total  Dissolved  Solids 

5,000 

NA 

Antimony  (SW7040) 

50 

5,000 

Arsenic  (SW7060) 

10 

1,000 

Beryllium  (SW70W) 

5 

500 

Cadmium  (SW7131) 

5 

500 

Chromium  (SW7191) 

10 

1,000 

Copper  (SW7210) 

10 

1,000 

Lead  (SW7421) 

5 

500 

Mercury  (SW7470/7471) 

0.2 

30 

Nidtel(SW7521) 

10 

1,000 

Selenium  (SW7740) 

5 

500 

SUver(SW6010) 

10 

1,000 

Thallium  (SW7M1) 

5 

500 

Zinc(SW6010) 

10 

1,000 

Specific  quantitation  limits  are  highly  matrot  dependent.  The  quantitation  limits  listed  here  in  are  provided 
for  guidance  and  m^  not  always  have  been  achievable. 

Practical  Quantitation  Limits  for  soils  are  not  the  same  as  those  reported  in  the  1989  QAFP.  These  are  the 
actual  values  reported  by  the  lab.  In  all  cases,  this  limit  is  equal  to  or  better  than  the  Practical  Quantitation 
Limiu  requested  in  the  1990  QAPP. 

Practical  Quantitaion  Limits  for  soils  are  those  requested  in  the  QAPP.  Due  to  the  variability  of  the  soil 
matrix,  the  limit  for  ai^  given  sanqrle  may  be  eithn  better  or  worse.  The  sanq>le  ^>ecific  detection  limits 
never  exceed  the  listed  Practical  Quantitation  limits  by  more  than  20  percent  ^er  ac^ustment  for  dilution 
faaors. 

Rqxmed  practical  quantitation  limit  for  soils  is  at  a  dilution  of  S. 
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TABLE  EJ 

1990  TARGET  COMPOUNDS  AND  ANALYTICAL  DETECTION  LIMITS* 
VOLK  FIELD  ANGB.  WI 


» 


Practical  Practical 

QuandtatioB  LiaUt  QuandtatioB  Limit 
Water  Samples  Soil  Samples 

0*f/L)  (M*/ki)  • 


SWB610 .  Puraeable  Halocarboos^ 


Benzyl  Chloride 

1.0 

SO 

Bromobenzene 

1.0 

5.0 

Bromodichloromethane 

1.0 

5.0 

Bromoform 

1.0 

5.0 

Bromomethane 

1.0 

5.0 

Carbon  Tetrachloride 

1.0 

5.0 

Chlorobenzene 

1.0 

5.0 

Chloroethane 

1.0 

5.0 

Chloroform 

1.0 

5.0 

1-Chlorohexane 

1.0 

5.0 

2-Chloroethyl  Vinyl  Ether 

1.0 

5.0 

Chloromethane 

1.0 

5.0 

Chlorotoluene 

1.0 

5.0 

Dibromochloromethane 

1.0 

5.0 

Dibromomethane 

1.0 

5.0 

12-Dichlorobenzene 

1.0 

5.0 

12-Dichlorobenzene 

1.0 

5.0 

1 ,4-Dichlorobenzene 

1.0 

5.0 

Dichlorodifluoromethane 

1.0 

5.0 

l.l-Didiloroethane 

1.0 

5.0 

1 2-Dichloroethane 

1.0 

5.0 

1,1-Dichloroethyiene 

1.0 

5.0 

Trans-12-Dichloroethylene 

1.0 

5.0 

Dichloromethane 

1.0 

5.0 

12-DidUoropropane 

1.0 

5.0 

Trans-13-Di<Woropropylene 

1.0 

5.0 

1,122-TetTachloroethane 

1.0 

5.0 

1,1,12-Tetrachloroethane 

1.0 

5.0 

Tetrachloroethylene 

1.0 

5.0 

1 , 1, 1-Trichloroethane 

1.0 

5.0 

1,12-Trichloroethane 

1.0 

5.0 

Trichloroethylene 

1.0 

5.0 

Trichlorofluoromethane 

1.0 

5.0 

Trichloropropane 

1.0 

5.0 

Vinyl  Chloride 

1.0 

5.0 

SWW20  •  Paiaeable  Aromatic  HTdnicartons* 

Benzene 

0.66 

5.0 

Chlorobenzene 

1.0 

5.0 

12-Dichlorobenzene 

1.0 

5.0 

12-Dichlorobenzene 

1.0 

5.0 

1,4-Dichlorobenzaie 

1.0 

5.0 

Ethyl  Benzene 

1.0 

5.0 

Toluene 

0.8 

5.0 

Xylenes  (o,  m,  p  isomers) 

1.0 

5.0 
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TABLE  EJ  (CONTINUED) 

1990  TARGET  COMPOUNDS  AND  ANALYHCAL  DETECTION  LIMITS* 
VOLK  FIELD  ANGB,  WI 


Practical 

(}iaaatitation  Linit 
Water  Sampica 

((if/L) 

Practical 

Quantitation  Limit 
Soil  Samples 

CLP  SOW  S«mi-Vol«tite  Omoica 

1 ,2,4-Trichlorobenzene 

10 

330 

1 ,2-Dichlorobenzene 

10 

330 

1 3-Dichlorobenzene 

10 

330 

1,4-Dichlorobenzene 

10 

330 

2,4,S-Ttichlorophenol 

50 

1600 

2,4,6-Trichlorophenol 

10 

330 

2,4-Dichlorophenol 

10 

330 

2,4-Dimethy^henol 

10 

330 

2,4-Dinitrophenol 

50 

1600 

2,4-Dinitrotoluene 

10 

330 

2,6-Dinitrotoluene 

10 

330 

2-Chloronaphthalene 

10 

330 

2-Chlorophenol 

10 

330 

2-Methyinaphthalene 

10 

330 

2-Methylphenol 

10 

330 

2-Nitroaniline 

50 

1600 

2-Nitrophenol 

10 

330 

33’*Di^orobenzi(line 

20 

660 

3-Nitroaniline 

50 

1600 

4,6-Dinitro-2-methyIphenot 

50 

1600 

4-Bromophenyl-phenylether 

10 

330 

4-Chloro-3-metl^lphenol  (para-chloro-meta-aesol 

10 

330 

4-Chloroaniline 

10 

330 

4-Chlorophenyi-phenyl  ether 

10 

330 

4-Met)q4phenol 

10 

330 

4-Nitr(Mniline 

50 

i£00 

4-Nitrophenol 

50 

1600 

Acenaphthene 

10 

330 

Acenapthylene 

10 

330 

Anthracene 

10 

330 

Benzol  8)anthracene 

10 

330 

Benzo(a)pyTene 

10 

330 

Benzo(b)fluoranthene 

10 

330 

Benzo(g3M)peiylene 

10 

330 

Benzo(k)fluoranthene 

10 

330 

Benzoic  add 

50 

1600 

Benzyl  alcohol 

10 

330 

bis(2^oroeth<Ry)fnethane 

10 

330 

bis(2-chloroethyl)^er 

10 

330 

bu(2<hloroisopropyl)ether 

10 

330 

bis(2-ethylhexyl)phthalate 

10 

330 

Butylbei^lphthaiate 

10 

330 

Chiysene 

10 

330 

Di-n-butylphthalate 

10 

330 

Di-n-oct^hthalate 

10 

330 

Dibenz(aji)amhracene 

10 

330 

Dibenzofiiran 

10 

330 

Diethylphthalate 

10 

330 

Dimed^hthalate 

10 

330 

Fluoranthene 

10 

330 

Fluorene 

10 

330 

Heitadilorobenzene 

10 

330 
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TABLE  EJ  (CONTINUED) 

1990  TARGET  COMPOUNDS  AND  ANALYTICAL  DETECTION  LIMITS^ 
VCA.K  FIELD  ANGB.  W1 


Pnctkai  Practical 

(JuaatiUtioa  Limit  Qiumtitatiaa  Limit 
Water  Samples  Soil  Samples 

(iiC/L)  (ug/kg) 


CLP  SOW  Semi-Volatile  Omaics^iContinued) 


Heaachlorobutadiene 

10 

330 

Hexachiorocyclopemadiene 

10 

330 

Hcgcachloroethane 

10 

330 

Indeno(  l,23-cd)pyTene 

10 

330 

Isophorone 

10 

330 

N-Nitroso-di-n-propylamine 

10 

330 

N-nitrosodiphenylamine 

10 

330 

Naphthalene 

10 

330 

Nitrobenzene 

10 

330 

Pentachlorophenol 

SO 

1600 

Phenanthrene 

10 

330 

Phenol 

10 

330 

Pyrene 

10 

330 

CLP  SOW .  Pesticides  aad  PCBs 

Aldrin 

0.05 

8.0 

Alpha-BHC 

0.05 

8.0 

Beta-BHC 

0.05 

8.0 

Oelta<BHC 

0.05 

8.0 

Gamma-BHC 

0.05 

8.0 

Alpha  Chlordane 

0.5 

80 

Gamma  Chlordane 

0.5 

80 

4,4’-DDD 

0.10 

16.0 

4,4’.DDE 

0.10 

16.0 

4,4’-DDT 

0.10 

16.0 

Dieldrin 

0.10 

16.0 

Endosulfan  I 

0.05 

8.0 

Endosulfan  11 

0.10 

16.0 

Endosulfan  Sulfate 

0.10 

16.0 

Endrin  Ketone 

0.10 

16.0 

Endrin 

0.10 

16.0 

Heptachlor 

0.05 

80 

Heptachlor  epoodde 

0.05 

8.0 

Methoxychlor 

0.5 

80 

Toxaphene 

10 

160.0 

PCB-1016 

0.5 

80 

PCB-mi 

0.5 

80 

PCB-1232 

0.5 

80 

PCB-1242 

0.5 

80 

PCB-124S 

0.5 

80 

PCB-1254 

1.0 

160 

PCB-1260 

1.0 

160 

E418.1  -  Total  Petroleum  Hydrocarbons 

1,000 

10,000 

SW9071  -  Oil  and  Grease 

1,000 

10,000 

AT077/91U162 


E-49 


•  • 


TABLE  EJ  (CONTINUED) 

1990  TARGET  COMPOUNDS  AND  ANAL^/TICAL  DETECTION  LIMITS* 
VOLK  FIELD  ANGB.WI 


I 


I 


Practical 

Quantitation  Limit 
Water  Sampies 

(«ig/L) 

Practical 

Quantitatioa  Limit 
Soil  Samples 

(4g/kg) 

tNQR<ktfiKS3 

E160.1  -  Total  Dissolved  Solids 

S.OOO 

NA 

13  Priority  Pollutant  Metalsi^) 

Antimony  (SW6010) 

50 

5,000 

Arsenic  (SW7060) 

10 

1,000 

Beryllium  (SW6010) 

5 

500 

Cadmium  (SW6010) 

5 

500 

Chromium  (SW6010) 

10 

1,000 

Copper  (SW6010) 

10 

1,000 

Lead  (SW7421) 

5 

500 

Mercury  (SW7470/7471)(3) 

0.2 

15 

Nickel  (SW6010) 

10 

1,000 

Selenium  (SW7740) 

5 

500 

saver  (SW6010) 

10 

1,000 

Thallium  (SW7M1) 

5 

1,000 

Zinc  (SW6010) 

10 

1,000 

Spedlic  quantitation  limits  are  highly  matrix  dependent.  The  quantitation  limits  listed  herein  are  provided 
for  guidance  and  may  not  always  have  been  achievable. 

The  extraaion  method  for  soil  is  SW3050,  except  for  mercury.  The  extraction  method  for  water  is  SW4030, 
except  for  mercury. 

Analytical  methods  shown  are  for  water  and  soil  respectively.  t 

Reported  practical  quantitation  limits  for  soils  is  at  a  dilution  of  S. 


» 


» 
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FIGURE  E.1 

EXAMPLE  OF  A  VCMLATILE  ORGANIC 
INITIAL  CALIBRATKM4  CURVE 
VOLK  FIELD  ANGB.  WI 


H 

E 

I  3.951916 
6 
H 
T 

j  2. 789271 

A 

T 

I  1.922375 
0 


.8873639 


.1612886 

3 . 333334E-82  . 3333333  . 6666667 

.1666667  .5 

Miourrr  mio 

Component  3  =  VINYL  CHLORIDE 

INTERNAL  STANDARD  CALIBRATION 

LEVEL  AMOUNT  HEIGHT  AMOUNT  Ratio  HEIGHT  Ratio 


1  1.0000  16183  0.0333 

2  5.0000  97852  0.1667 

3  10.0000  219787  0.3333 

4  15.0000  333151  0.5000 

5  20.0000  449479  0.6667 

Y  =  SLOPE  ♦  X  +  INTERCEPT 


Height  ratio  =  5.7804E+00  *  Amt  ratio  +  O.OOOOE+00 

Amt  ratio  =  1.7300E-01  *  Height  ratio  +  O.OOOOE+00 

R  squared  =  0.9971 


0. 1643 
0.8874 
1 . 9224 
2.7893 
3.9519 
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TABLE  E.4 

SITE  1.  FIRE  TRAINING  AREA 
SUMMARY  OF  SOIL  ANALYTICAL  RESULTS.  1989 
VOLK  FIELD  ANGB.  WI 


VFl  SBI3« 

VFl  SB16 

VFl  SB17  SSI  VFl  SB17  SS2  VFl  SBlt  SSI 

VFt  SBtS  SS2  ^ 

Panmeter 

COMF 

(1.0-3.0) 

(4.0-6.0) 

(t.0-3.0) 

(4.0-6.0) 

DattSaapiad 

wnoM 

ll/Q2/t9 

wmnt 

11/02/19 

tt/02/89 

tt/02/89 

ICP  Diantvad  MelaU  -  SW60I0(ug/ki) 

• 

Qaaanl 

U 

U 

U 

U 

U 

U 

Chromiuaa 

2300 

2000 

3200 

1400 

4600 

t400 

Coppar 

1700 

1200 

1400 

lOOOU 

toooo 

u 

Nickd 

tooou 

tooou 

lOOOU 

tooou 

ttoo 

u 

Zioc 

3100 

3400 

3900 

tooou 

44000 

6700 

TkalUiua  -  SW7Ml(ui/k|) 

920U 

StiOU 

930U 

920U 

tooou 

880U  * 

Ancaic  -  SW7060(iig/kB) 

920U 

S60U 

920U 

940U 

tooou 

880U 

Mwcafy  -  SW7470r7471(u|/kt) 

30U 

30U 

30U 

30U 

30U 

30U 

Salmiiia  -  SW7740(Hg/k() 

460U 

430U 

460U 

470U 

500U 

440U  ^ 

Uad  -  SW7421(u|/kD 

1200 

1«00 

2000 

670 

tooooo 

t2000 

*  VFl  SB13  UtdupUettaof  VFl  SB16 


if 

« 

1 1 

1 

TABLE  E.4  (cool’d) 

SITE  1,  FIRE  TRAINING  AREA 
SUMMARY  OF  SOIL  ANALYTICAL  RESULTS.  1989 
VOLK  FIELD  ANGB.  WI 

■5. 

m 

4r; 

*/ 

VFl  SB19  SSI 

VFl  SB19  SS2  VFl  SB3S  SS2  VFl  SB20  SSI 

VFl  SB20SS2 

PanmetBr 

(0-2.0) 

(S.5-S.0) 

(5.5-8.0Ka) 

(0-2.5) 

(5.5-8.0) 

4 

DMsSuifM 

1I/07/S9 

11/07/19 

11/07/89 

11/07/89 

11/07/89 

• 

lUofMlMi  VolaiflM  -  SWS010(iis/ka) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

Gcmoral 

UJ2 

UJ2 

UI2 

UJ2 

UJ2 

BfomodicUoroiiMdiaiie 

U 

U 

U 

U 

U 

CatboB  TctracUorlde 

U 

U 

U 

U 

U 

1,1,  l-TtichlotoethaaB 

u 

U 

U 

U 

U 

1 

4 

ArniiMHr  VolatOM  -  SWaQ20(ua/kc) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

Oenenl 

u 

U 

U 

U 

U 

CUoiobeiiz«M 

U12 

UJ2 

UJ2 

UJ2 

UJ2 

1 .2-DicUotobeozieiie 

UI2 

UJ2 

UJ2 

UJ2 

UJ2 

1 , 3-DichtorobenzaM 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

1 ,4-DichlorDtMazaM 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

1 

4 

ToluaBB 

UJ2 

S.SR 

U 

U 

S.S 

Total  Patrolaum  Hydrocafboaa 

U 

u 

U 

U 

u 

E41S.l(ii|/k|) 

SaaNoialfle  Oi9^  -  CLP  SOW(aa/kc) 

DETECTION  LEVEL  MULTIPLIER 

1.06 

1.06 

1.03 

1.12 

1.03 

Geaerti 

U 

U 

U 

U 

U 

) 

• 

1 

BcBzo(B)fluofaiitheiie 

UJ2 

U 

U 

UJ2 

U 

Beazo(k)fliioraiitheae 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

Baazo(a)n'rBae 

U12 

U 

U 

U12 

U 

Benzo(g,h,i)peiyl«oe 

UJ2 

U 

U 

UJ2 

U 

Diben»>(a,li)aitthraceae 

UJ2 

U 

U 

UJ2 

U 

Dibutyl  phthalate 

U 

UJ2 

UJ2 

U 

UJ2 

3,3-Diclilorobcazidiiie 

U 

UJ2 

UJ2 

U 

UJ2 

1 

4 

Di-n-oetylphthalate 

U12 

U 

U 

UI2 

U 

Hwtachloiocyclopentadkne 

U 

UJ2 

UJ2 

U 

UJ2 

Indaoo  (t,2,3-cd)  pjrrone 

UJ2 

U 

U 

UJ2 

U 

2,*-DtoitioplmBol 

U 

UJ2 

UJ2 

U 

UJ2 

^rroDa 

U 

UJ2 

UJ2 

U 

UJ2 

bto(2-ChloToi«opTO|iyl)eCher 

U 

UJ2 

UJ2 

U 

UJ2 

N-ntocao-di-n-pfopyUiaiiiie 

U 

UJ2 

UJ2 

U 

UJ2 

k 

4 

4-NitroplMnol 

U 

UJ2 

UJ2 

U 

UJ2 

4,6-Diaitro-2-iiiethylptMaol 

U 

UJ2 

UJ2 

U 

UJ2 

Load  -  SW7421(ag/k|) 

2200 

2700 

2200 

3700 

920 

4 

(a)  -  DupUcata  of  VF1-SBI9-SS2 

1 

4 

» 

4 
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4 


4 


4 


4 


4 


4 
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TABLE  E.4  (coot’d) 

SITE  1.  FIRE  TRAINING  AREA 
SUMMARY  OF  SOIL  ANALYTICAL  RESULTS.  1989 
VOLK  FIELD  ANGB.  WI 


ft 


♦) 


ft 


VFI  SB21  SSI 
(0-2.5) 

VFI  SB2I  SS2  VFI  SB36  SS2  VFI  SB22  SSI 
(S.5-S.0)  (S.S-I.OXb)  (0-2.5) 

VFI  SB22SS2 
(5.5-8.0) 

VFI  SB37  SS2 
(5.5-8.0XC) 

OitoSMpUd 

nimm 

11/07/B9 

11/07/19 

I1/07/B9 

11/07/S9 

11X77/89 

HalofMM  VoUtilH  -  SWaOIO(«a/k8) 

DETECTION  LEVEL  MULTIPUER 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

Ooocnl 

UJ2 

UJ2 

un 

un 

UJ2 

un 

BtonodichloroiiMlfauie 

U 

U 

u 

u 

U 

u 

Corboii  TetncUoride 

U 

U 

u 

u 

U 

u 

CUonrfbrm 

Ui2 

UI2 

un 

un 

U 

u 

1.1.  l-TricUoroethtiie 

U 

U 

u 

u 

U 

u 

Awirir  Voiitagi  -  SWM20(aa/k() 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

a«aml 

U 

U 

u 

u 

U 

u 

Cfalotobeazaae 

UJ2 

UJ2 

un 

un 

UJ2 

UJ2 

1 .2-DicUoTatieBzeae 

UJ2 

Ui2 

un 

un 

UJ2 

un 

1  .S-DicUorobeazHiB 

UJ2 

Ui2 

un 

un 

un 

UJ2 

1 .4-DicUorob«>izea« 

UJ2 

UJ2 

un 

UJ2 

UJ2 

un 

Totri  PMnikoa  Hydrocibo— -E41t.  l(ug/kg 

U 

U 

u 

u 

u 

u 

S«Bivaii<fle  OrfHka  -  CLP  SOWfug/kf) 
DETECTION  LEVEL  MULTIPLIER 

1.06 

1.06 

1.03 

1.06 

1.06 

1.03 

0«Mnl 

UJ2 

UJ2 

un 

u 

U 

un 

AathnocM 

U 

UJ2 

un 

u 

U 

un 

Ben2o(a)«iilimoeiM) 

U 

UJ2 

un 

u 

u 

un 

B«aao(B)ffliiomitlwae 

UJ2 

UJ2 

un 

un 

u 

un 

Ban»)(k)fIiioraiilltaie 

U 

vn 

un 

un 

u 

un 

Bcazo(a)p]rraae 

U 

UJ2 

un 

un 

u 

un 

Banofg.h.i^wiylaoe 

U 

UI2 

UJ2 

un 

un 

un 

Butylbaozylpfadialata 

UJ2 

un 

un 

u 

un 

un 

bia(2-CUoroatlqrl)  atber 

U 

u 

u 

u 

u 

u 

biiQ-CUoroiaopropyl)  ather 

U 

u 

u 

VJ2 

un 

u 

Chiyiaaa 

U 

un 

un 

u 

u 

un 

Dibaazo(a,h)aaliiracaae 

UJ2 

un 

un 

un 

un 

un 

DibuQd  phrtuUate 

U 

un 

un 

un 

u 

jn 

3.3-Dlchlorobaazidiiia 

UJ2 

UR 

UR 

un 

UR 

UR 

2,4-Diiiitiatoliiaaa 

UJ2 

un 

un 

u 

un 

un 

Din-oclyliiltfhalalff 

U 

un 

un 

un 

u 

un 

Bi»(2-atliyliiexyl)plahalate 

UJ2 

un 

un 

u 

un 

un 

HexachlotoeydopaMtadiaaa 

UJ2 

un 

un 

un 

u 

un 

HcMchloroatliaaa 

U 

u 

u 

u 

u 

u 

Indano  (1,2,3-od)  pyraM 

UJ2 

un 

un 

un 

un 

un 

N-Njtroaodiphaiqrtaailaa 

U 

un 

un 

u 

u 

un 

N-NilKiaodi-N-PiO|iylaaBiie 

u 

u 

u 

un 

un 

u 

PhaaaHiraBB 

u 

un 

un 

u 

u 

un 

^rraaa 

u 

un 

un 

un 

u 

un 

2-Chiorophaaol 

u 

u 

u 

u 

u 

u 

2,4-DiailioplMBol 

un 

un 

un 

un 

un 

un 

2-Maliqfl-4.6-diiiitroplianol 

u 

un 

un 

un 

u 

un 

A-Nttropbanol 

UJ2 

un 

un 

un 

un 

un 

P0BlBCfalOfOplMK)l 

U 

un 

un 

u 

u 

un 

Phanol 

U 

u 

u 

u 

u 

u 

Laad-SW7421(ai/l«) 

4300 

1300 

1300 

two 

1200 

1100 

(b)-DiipUMl«arVFl-SB21-SS2.  (c)  -  DuplicHe  of  VF1-SB22-SS2. 


ft 


ft 


ft 


ft 


ft 


ft 


4 
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TABLE  E.4  (cont’d) 

SITE  1.  FIRE  TRAINING  AREA 
SUMMARY  OF  SOIL  ANALYTICAL  RESULTS.  1989 
VOLK  FIELD  ANGB.  WI 


PiniBBter 

VFI  SB23SS1 
(0-2.5) 

VFl  SB23  SS2  VFI  SB23  SS3  VFI  SB24  SSI 
(5.5-S.O)  (10.0-12.5)  (0-2.0) 

VFl  SB24SS2 
(5.5-8.0) 

CMBSuqiM 

ll/07/a9 

11/07/B9 

11/07/S9 

11/07/S9 

11/07/19 

•lilng-i  -Tf  VaktHm  -  SWM10(ii«/kg) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

Goml 

U12 

un 

un 

un 

un 

Btomodkhloromethaiie 

U 

u 

u 

u 

u 

CMboo  Tatnchloride 

U 

u 

u 

u 

u 

Chlotoform 

Ui2 

u 

u 

un 

UJ2 

1 , 1 , 1 -Trlehloroclhaae 

U 

u 

u 

u 

U 

AioMlie  VoImEm  -  SWS020(ng/k() 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

I.O 

1.0 

Ociienl 

U 

u 

u 

u 

u 

Chlotobaoaae 

UJ2 

un 

un 

un 

un 

t  .2-DieMotobciaaw 

UI2 

UJ2 

un 

un 

un 

1 ,3-DklilotobcDZMW 

UI2 

un 

un 

un 

un 

1 ,4-OicUorobeaxeiie 

UJ2 

un 

un 

un 

un 

Total  Ptaiol—  HyJfocoibo— -E41t. 

4ISOOO 

u 

u 

660,000 

1,000,000 

Sotaivoltafla  Oi|Mki  -  CLP  SOW(Bg/kc) 

DETECTION  LEVEL  MULTIPLIER  . 

1.12 

1.06 

1.06 

1.06 

1.06 

OoMral 

U 

u 

un 

U 

un 

UJ2 

u 

un 

UJ2 

un 

ArBoiaplitliyloiM 

UI2 

u 

un 

un 

un 

B«BZo(B)fliioraath«De 

U 

un 

un 

u 

un 

Boaao(x.li,i)p«fyl«ae 

UI2 

u 

un 

u 

UJ2 

Butylbon^^ihilialata 

un 

un 

un 

u 

un 

bii(2-Cliloro«dioxy)iiiathaaB 

U 

u 

un 

u 

u 

bii(2-Chlorocthyl)«ther 

U 

u 

un 

u 

u 

bii(2~ClilotoiaopTopyl)  ether 

UJ2 

u 

un 

u 

u 

2-CMoroiiephtheleBe 

UJ2 

u 

un 

un 

un 

Dibeiizo(«,h)eiithracene 

UI2 

un 

un 

u 

un 

3,3-Dichlon)b«iizhUne 

UR 

un 

UR 

u 

un 

Dielhyl  Phthalata 

UJ2 

u 

un 

un 

un 

2,4-DiiUtrotolueoe 

UJ2 

u 

un 

un 

un 

2,6'Diiiitrotolueiie 

UJ2 

u 

un 

un 

un 

Bii(2-«thyUiexyl)phtfaalata 

UJ2 

un 

un 

650 

noon 

Hemchlorobennae 

U 

un 

un 

u 

un 

Heuehlorobotadtaae 

U 

u 

un 

u 

u 

HeucUofocycIopcaUdiCBe 

UJ2 

u 

un 

un 

un 

Hexechlotoelhaiie 

U 

u 

un 

u 

u 

bideao(  1 ,2,3-od)|iytaie 

un 

un 

un 

u 

un 

Ifophorooe 

u 

u 

un 

u 

u 

NepMieltaie 

u 

u 

un 

u 

u 

wiuiHwwmwic 

u 

u 

un 

u 

u 

N-NRioeodi-N-PtaivlaiNM 

un 

u 

un 

u 

u 

1.2.4^-TrichletnliewMM 

u 

u 

un 

u 

u 

4-Chlciro  3  ■wthylphtawl 

u 

u 

un 

u 

u 

2-ChorophMMl 

u 

u 

un 

u 

u 

2.4-DkUoroptaial 

u 

u 

un 

u 

u 

2.4-DIiaettylpheaol 

u 

u 

un 

u 

u 

2.4-Dhiltw)pliewnl 

un 

u 

un 

un 

un 

2-Nltrnpliwiol 

u 

u 

un 

u 

u 

♦-NitrapiwMJl 

un 

un 

un 

un 

un 

PheMi 

u 

u 

un 

u 

u 

2.4.5-TricUara|ilMBol 

un 

u 

un 

un 

un 

2.4,6-TriBhlofa|iheaoi 

un 

u 

un 

un 

un 

LHd-SW742l(agA«) 

4400 

2000 

1300 

7600 

3300 

» 


» 


» 


I 


i 


i 


» 
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TABLE  E.4  (coot’d) 

SITE  1.  FIRE  TRAINING  AREA 
SUMMARY  OF  SOIL  ANALYTICAL  RESULTS.  1989 
VOLK  FIELD  ANGB,  WI 


PuaoMiw 


VFt  S82S  SSI  VFI  SB2S  SS2  VFl  SB26  SSI  VFl  SB26  SS2  VFt  SB27  SSI 
(0-2.0)  (5.5-a.O)  (1. 0-2.0)  (5.S-S.0)  (0-2.0) 


MiSmfM 

nrwK 

iintm 

ll/OB/W 

11/01/19 

ll/0t/S9 

"  .  1 - -  VolililM  -  SWS0t0(ug(kc) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

l.O 

Oenenl 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

BtomodichlofoiiNtfaaae 

U 

U 

U 

U 

U 

Tctnchloride 

U 

u 

U 

U 

U 

1 , 1 ,  l-Trichloroeiliaae 

U 

u 

U 

u 

U 

Awwirtr  Vofalflw  -  SWSQ20(tis/kl) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

Oooenl 

U 

u 

U 

u 

u 

Chlorobenzene 

UJ2 

Ui2 

UJ2 

UJ2 

UJ2 

1 ,2-Diehlorobenzene 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

1 . 3-Dklilorobenzeae 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

1 .4-Oiclilorobenzene 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

Totri  ftBrole— Hydicnibone 

730.000 

I.3SO.OOO 

20.000 

36.000 

U 

E41t.l(nB(ks) 

SiwrivnliiaB  OrgHke  -  CLP  SOW(aB/k8) 

DETECTION  LEVEL  MULTIPLIER 

1.03 

1.06 

1.0 

1.06 

1.04 

Oeneiat 

U 

U 

U 

U 

U 

Beazo(e)Antfanoene 

U 

U 

UJ2 

UJ2 

UJ2 

Benzo(B)flaorenlheae 

U 

UJ2 

UJ2 

UJ2 

UJ2 

Benzo(k)fliiorandiene 

U 

UJ2 

UJ2 

UI2 

UJ2 

Benza(e)pyrene 

u 

UJ2 

VJ2 

UJ2 

U32 

Benzo(g,h,i)pefyleDe 

u 

UJ2 

VJ2 

VJ2 

UJ2 

ButylbenylpblliilMe 

u 

U 

VJ2 

VJ2 

UJ2 

Chryeene 

u 

U 

V 

VJ2 

UJ2 

DibenM(e.h)enthrecene 

u 

UJ2 

UJ2 

UJ2 

UJ2 

3.3-DicUofabeazidine 

u 

U 

U 

UJ2 

UJ2 

Di-n-octylphaielnte 

u 

UJ2 

UJ2 

UJ2 

UJ2 

bie(2-elhyUiezyl)phrtieli»e 

u 

U 

U 

UJ2 

UJ2 

Indimo  (1,2,3-cd)  Ryrene 

u 

UJ2 

UJ2 

UJ2 

UJ2 

liophofoiio 

u 

U 

UJ2 

UJ2 

UJ2 

NaFtadMlene 

u 

U 

UJ2 

un 

UJ2 

n  ■roocBmo 

u 

U 

UJ2 

UJ2 

UJ2 

^rrene 

u 

U 

UJ2 

UJ2 

UJ2 

1 ,2,4-Trlehlorobenzaae 

u 

U 

UJ2 

UJ2 

Ui2 

2,4-Dimetlijdplienol 

u 

U 

UJ2 

UJ2 

UJ2 

2.4-DiiiitioplMnol 

UJ2 

UJ2 

Ui2 

UJ2 

UJ2 

bii(2-adoraediyi)elher 

u 

U 

Ui2 

UJ2 

UJ2 

N-nBroeo-dl-a-propyl— Ine 

u 

U 

Ui2 

UJ2 

UJ2 

4-Nitro|ihenal 

u 

U 

UJ2 

Ui2 

UJ2 

4,6-Diidtro-2-aMiliyipbanol 

u 

U 

UJ2 

UJ2 

UJ2 

LMd-SW7421(«t(k|) 


37000 


A, 


i 


» 


» 


» 


» 


E-56 


•  •  • 


ISOOO 


ISOOO 


4200 


1700 


TABLE  E.4  (cant’d) 

SITE  i.  FIRE  TRAINING  AREA 
SUMMARY  OF  SOIL  ANALYTICAL  RESULTS.  1989 
VOLK  FIELD  ANGB,  WI 


Pafaasler 

VFl  SB27SS2 
(5.5-8.0) 

VFl  SB3S 
(S.S-B.OXd) 

VFl  SB2S  SSI 
(0-2.5) 

VFl  SB2S  SS2  VFl  SB29  SSI 
(5.5-t.O)  (0-2.0) 

Data  *«— 

U/0B/t9 

ll/OB/89 

11/07/S9 

11/07/89 

11/08/89 

ilHiaalil  VoltaUaa  -  SWa010(aa/kc) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

General 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

BromodicUoromethane 

U 

U 

U 

U 

U 

Carbon  Tetrachloride 

u 

U 

U 

U 

U 

Chlorofomi 

UJ2 

UJ2 

U 

Ui2 

UJ2 

Dibromochloromethane 

UJ2 

U 

UJ2 

Ui2 

UJ2 

1 . 3_Dichloropropy  lene 

UI2 

u 

UJ2 

UJ2 

UJ2 

Tetrachloroethene 

UJ2 

u 

Ui2 

UJ2 

UJ2 

1 . 1 , 1 -Trichloroeihane 

U 

u 

U 

U 

U 

1 . 1 ,2-Trichloroethane 

UJ2 

u 

UJ2 

UJ2 

UJ2 

Trichloroetbene 

UJ2 

u 

UJ2 

UJ2 

UJ2 

loaMifc  Volalflaa  -  SWS020(iig/ks) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

I.O 

1.0 

1.0 

General 

U 

u 

U 

U 

U 

Chlorobenzene 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

1 ,2-Diclilorobenzene 

Ui2 

UJ2 

UJ2 

UJ2 

UJ2 

1 ,3-Dichlorabenxeae 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

1 ,4-Dichlorobenzene 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

Total  iy>inl<w  Hydnscatboas 
E41S.I(uc/kc) 

Sctaivnltaae  OctMk*  -  CLP  SOW(iig/kc) 
DETECTION  LEVEL  MULTIPLIER 
Chnenl 
Antliracene 
Banzo(B)fluoriiithene 
Beazo(f,h,i)peiylcDe 
bi«(2-ChlotoBtoiqf)nicthne 
bia(2-Chloroethyl)  ether 
bia(2-CUoroiiopropyl)eltier 
Dibeazo(a,h)enthracm 
Dibutyl  phtheleta 

3,3-DicUorcibenzidiiie 
HexachloTobeaMne 
Hexachlorobutadiene 
HeMchlmaethue 
Indeoo  (I,2.3-cd)  pyrene 
laophorone 


riooocimDB 

N-Nbroeod^ibenylaffliM 

N-Nitioaodi-N-Prapylamiiie 

Pbenaothreae 

i  .2.4-Tridilorabeaaene 

d-Chioro-S-ineliiylplMnol 

2-ClilotopheBol 

2.4- Dtahtoroplienot 

2 .4- DiiiieibylpbeDd 
2,4'DbiltTophaaol 
2-Metfa3rl-4,6-diiiitiophMiol 
2-NtttoplieBol 
d-Nbropheanl 
PeotacUofophenol 
Phenol 

Batylbepzylphthelete 

bii(2-ElbylhMgfl)plillialata 

2.4.5-Trichlofa|ilianal 

iMl-S1V7421(nslkD 


1.03 

1.03 

1.06 

1.03 

UJ2 

U 

un 

U 

UJ2 

U 

un 

un 

UJ2 

un 

un 

u 

UJ2 

u 

un 

un 

UJ2 

u 

u 

u 

UJ2 

u 

u 

u 

UJ2 

u 

u 

u 

UJ2 

UJ2 

un 

un 

UJ2 

U 

un 

UJ2 

UJ2 

UJ2 

UR 

un 

UJ2 

UJ2 

UJ2 

un 

UJ2 

U 

u 

u 

UJ2 

U 

u 

u 

UJ2 

UJ2 

un 

un 

UJ2 

U 

u 

u 

UJ2 

U 

u 

u 

UJ2 

U 

u 

u 

UJ2 

U 

un 

un 

UI2 

U 

u 

u 

UJ2 

U 

un 

un 

UJ2 

U 

u 

u 

UJ2 

U 

u 

u 

UJ2 

U 

u 

u 

UJ2 

U 

u 

u 

UJ2 

U 

u 

u 

UJ2 

u 

un 

un 

UJ2 

u 

un 

un 

UJ2 

u 

u 

u 

UJ2 

UJ2 

un 

un 

UJ2 

U 

un 

un 

UJ2 

U 

u 

u 

UJ2 

UJ2 

un 

u 

UJ2 

un 

un 

u 

UI2 

u 

un 

un 

1200 

2700 

1500 

1700 

w 


TABLE  E.4  (coot’d) 

SITE  1.  FIRE  TRAINING  AREA 
SUMMARY  OP  SOIL  ANALYTICAL  RESULTS.  1989 
VOLK  FIELD  ANGB,  WI 


_ 

VFl  SB29  SS2  VFI  SB30  SSI 
(S.5-8.0)  (0-2.0) 

VFl  SB30  SS2  VFl  SB31  SSI 
(5.S-8.0)  (0-2.0) 

VFl  SB31  SS2 
(5.5-8.0) 

Date  Sampled 

ll/OS/89 

11/08/89 

11/08/89 

11/08/89 

11/08/89 

HalofOMlid  Volalflae  -  SWa010(iig/kg) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

General 

UJ2 

UJ2 

Ui2 

UJ2 

UJ2 

BrofflodicUoroiiMlIiane 

U 

U 

U 

U 

U 

Caibon  Tetrachloride 

U 

U 

U 

U 

U 

Dibromociiloro  methane 

U 

U 

U 

U 

U 

1 ,  S-Dtchlotopropylane 

U 

u 

U 

u 

u 

Tetnehloroedieiie 

U 

u 

U 

u 

u 

1,1,  l-Trkhloroethaiie 

U 

u 

U 

u 

u 

1 , 1 ,2-Trichloroethaiie 

U 

u 

U 

u 

u 

Trichloroethene 

u 

u 

U 

u 

u 

Araantte  Volalflee  -  SWa020(iig/kg) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

Oenenl 

u 

u 

U 

u 

u 

Chlorobenzene 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

1 ,2-Dichlorobenzene 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

1 , 3-Dichlofobeazene 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

1 ,4-Dlchlotobenzane 

UI2 

UJ2 

UJ2 

UJ2 

UJ2 

Told  PctiuiwM  Hydfooibox 

20000 

24000 

26000 

28000 

U 

E418.1(ug/k«) 

Semivolatile  Otimdca  -  CLP  SOW(ug/kg) 

DETECTION  LEVEL  MULTIPLIER 

1.06 

1.06 

1.06 

1.06 

1.06 

General 

U 

U 

U 

U 

U 

Beazo(a)AothraGeDe 

UJ2 

UJ2 

UJ2 

U 

UJ2 

Bcnzo(B)flooranllMne 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

Bcnzo(k)fliioranthene 

UJ2 

UJ2 

UJ2 

UJ2 

U 

Benzo(a)pyTene 

UJ2 

UJ2 

UJ2 

UJ2 

U 

Benzo(g,h,i)perylcae 

UJ2 

UJ2 

UJ2 

UJ2 

U 

Butyibenzylphthalate 

UJ2 

UI2 

UJ2 

U 

UJ2 

Chiyaene 

U 

UJ2 

U 

U 

U 

Dibeozo(a,h)anthiacene 

UJ2 

UJ2 

UJ2 

UJ2 

U 

3,3-Dichloiobenzidine 

U 

UJ2 

U 

U 

U 

Di-n-octyipfathalate 

UJ2 

UJ2 

Ui2 

UJ2 

U 

bia(2-ethyU>exyl)phthalate 

U 

UJ2 

U 

U 

U 

Indeno  (1,2,3-cd)  pyrene 

UJ2 

UJ2 

UJ2 

UJ2 

U 

Iiophotone 

UJ2 

UJ2 

UJ2 

U 

UJ2 

Naphthalene 

UJ2 

Ui2 

UJ2 

U 

UJ2 

rtPOOCHMOP 

UJ2 

UJ2 

UJ2 

U 

UJ2 

Pyrene 

UJ2 

UJ2 

UJ2 

U 

UJ2 

1 ,2,4-Trichtorobcnrane 

UJ2 

UI2 

UJ2 

U 

UJ2 

2,4-Dichloioplienol 

U 

U 

U 

UJ2 

U 

2,4-Dimetiqtlplienol 

UJ2 

UJ2 

UJ2 

U 

UJ2 

bii(2-Chlotoethyl)ether 

UJ2 

UI2 

UJ2 

U 

UJ2 

N-nRroio-dl-ii-propylaiiiine 

Ui2 

UJ2 

UJ2 

u 

UJ2 

2.4-Dlnitiophenol 

UJ2 

UJ2 

UJ2 

u 

UJ2 

4-Nim)pltMiol 

UJ2 

UI2 

UJ2 

u 

UJ2 

4,6-Diidtro-2-metfaylplienol 

UJ2 

Ui2 

UJ2 

u 

UJ2 

Lead  -  SV7ttl(a8«|) 

710 

2700 

1700 

2200 

750 

4r, 


»  • 


» 


i 


E-58 


•  • 


•  • 


•  •  •  • 
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TABLE  E.5 

SITE  1,  FIRE  TRAINING  AREA 

SUMMARY  OF  GROUNDWATER  ANALYTICAL  RESULTS.  1989 
VOLK  FIELD  ANGB.  WI 


Parameter 

VFl-MWS 

VF1-MW6 

VF1-MW7 

VFl-MWl 

DateSaaipled 

il/02/t9 

11/03/19 

11/03/S9 

11/04/89 

Haloceoaiad  VoUtilee  -  SWaOKHugO.) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

Geanral 

U 

U 

U 

U 

Bromoform 

UJ2 

UR 

UR 

UR 

Chloroathaae 

UJ2 

UR 

UR 

UR 

CUoroform 

U 

1.2U 

U 

1.6U 

2-Chloraechylviiiyl  Ether 

UR 

UR 

UR 

UR 

Chloromethane 

UR 

UR 

UR 

UR 

1 ,  l-Diehloroecheiie 

UR 

UR 

UR 

UR 

Tnne- 1 . 2-Dichloroecheae 

UR 

UR 

UR 

UR 

TricUoroetheae 

U 

U 

U 

19 

Vinyl  Chloride 

UR 

UR 

UR 

UR 

AfooMtic  Volablee  -  SWaQ20(ui/L) 

DETECTION  LEVEL  MULTIPLIER 

I.O 

1.0 

1.0 

1.0 

Oeaerel 

UR 

UR 

UR 

UR 

Benzene 

tZR 

U 

U 

3.4R 

EthylbenzoM 

U 

U 

U 

U 

Totuene 

4.BR 

U 

U 

U 

Xylenee 

2.4U2 

U 

U 

3.6R 

Total  Patraieum  Hydrocatbone  -  Edit.  l(u|/L) 

U 

U 

U 

U 

Toed  Diaaolvwl  SoUde  -  E1«0.  Kug/L) 

UJ3 

170 

64 

53 

Scaiivalaille  Orgaoice  -  CLP  SOW(Hg/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

General 

U 

U 

U 

U 

Diethyl  Phlhalate 

U 

U 

U 

12 

bii(2-elhylhe]qrl)phthalata 

UR 

UR 

UR 

UR 

2,4-Dinitiopliaaal 

UR 

UR 

UR 

UR 

ICP  DlMoleed  MetaU  -  SWtOlOCag/L) 

General 

U 

U 

U 

U 

Copper 

13 

U 

U 

U 

Zinc 

30U 

39U 

SOU 

87 

Thatliiua  -  SW7B41(iig^) 

U 

U 

U 

U 

Araenic  -  SW7060(ug/L) 

U 

u 

U 

U 

Mefcary  -  SW747(V7471(ng/L) 

U 

u 

U 

U 

‘rrirainiii  -  SWr740(iiga.) 

U 

u 

U 

U 

Lead  -  SW7421(uga.) 

U 

13 

24 

5.6 

» 


9 


i 


9 


9 


E-59 


9 


TABLE  E.6 

SITE  1.  FIRE  TRAINING  AREA 
SUMMARY  OF  GROUNDWATER  SAMPLE  RESULTS.  1990 
VOLK  FIELD  ANGB.  WI 


Parameter  VFl-MWl 

VF1-MW2 

F1-MW13 

VFI-MW3 

VFl-hlW4 

VFI-MW5 

IX 

VF1-MW5 

2X 

VFI-MW5 

Dito 

11/05/90 

11/07/90 

11/07/90 

11/07/90 

11/05/90 

09/25/90 

1(V02/90 

11/08/90 

HatogMtMl  VolaUlM  -  SWa010(us/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

l.O 

1.0 

100.0 

100.0 

l.O 

10 

1.0 

Oenenl 

u 

U 

U 

u 

u 

u 

u 

u 

BtooiofonB 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

Bromnmethane 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

Chlorobeezeoe 

UJ2 

U 

U 

U 

U 

UJ2 

UJ2 

U 

2-ChloroctJiylvinyl  Ether 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

Chloromethaiie 

UJ2 

UR 

UR 

UR 

UR 

UJ2 

UJ2 

UR 

Dibromochloromethane 

U 

U 

U 

U 

u 

U 

UJ2 

U 

1 ,2-Diciilorobeazeiie 

u 

U 

U 

U 

u 

UJ2 

UJ2 

U 

1 ,2-Dichloroethaiie 

u 

U 

U 

U 

u 

UJ2 

UJ2 

U 

Djchloromertiene 

UJ2 

U 

U 

U 

UJ2 

U 

UJ2 

u 

1 , 3-Diclilotopropy  low 

U 

U 

U 

U 

U 

U 

UJ2 

u 

1 . 1 .2,2-Tetrachloroethaiie 

UJ2 

U 

U 

U 

U 

U 

UJ2 

u 

TetracUoroedieiie 

U 

U 

U 

U 

U 

U 

UJ2 

u 

1 . 1 .2-Trichloroc(haiie 

U 

U 

U 

U 

U 

U 

UJ2 

u 

Trichloroetbeae 

1.7 

U 

U 

u 

U 

U 

U 

u 

Vinyl  Chloride 

U 

UR 

UR 

UR 

U 

U 

U 

UR 

Artmebc  Valatflee  -  SWa020(ii«/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1 

1.0 

100 

100.0 

1.0 

1.0 

1.0 

BeezeM 

37 

u 

U 

2,60QJ2 

1,SOO 

u 

U 

U 

Chlorobenzene 

UJ2 

u 

U 

U 

u 

u 

U 

u 

1 ,2-Oichlotobenzeoe 

U 

u 

U 

U 

u 

UJ2 

UJ2 

u 

1 , 3-Dichlorobenzeae 

U 

u 

U 

U 

u 

U 

U 

u 

1 ,4-Dichlotobeozene 

U 

u 

U 

U 

u 

UJ2 

UJ2 

u 

Ethylbenzene 

S.3 

u 

U 

(5012 

37D 

U 

U 

u 

Toluene 

2.7 

1.3 

0.95 

1,200 

770 

U 

U 

u 

Xylenee 

1.7 

U 

U 

140 

1100 

UJ2 

U 

u 

Total  INrrnltiif  Hydrocnrbone 

U 

U 

2,300 

1,600 

5,200 

NA 

NA 

u 

E418.1(ug/L) 

Seaiivalatfle  Oiimicc  -  CLP  SOWfncO.) 

DETECTION  LEVEL  MULTIPLIER 

1 

1 

1 

10 

1 

— 

— 

1 

Beie  Neutral  Oenenl 

U 

u 

U 

u 

UR 

NA 

NA 

u 

Acid  General 

U 

u 

U 

u 

U 

NA 

NA 

u 

Beazo(h)flouianthene 

U 

UJ2 

UJ2 

UJ2 

UR 

NA 

NA 

UJ2 

3 , 3 '-Dichlorobeazidine 

UJ2 

UJ2 

UJ2 

U 

UR 

NA 

NA 

u 

Hexachlorocydopentadkae 

UJ2 

UJ2 

UI2 

U 

UR 

NA 

NA 

u 

Naphthalene 

SI 

U 

U 

U 

92M 

NA 

NA 

u 

2.4-Dinitrophenol 

UJ2 

UJ2 

UJ2 

U 

UJ2 

NA 

NA 

u 

Dimethylphthalate 

U 

U 

U 

UJ2 

UR 

NA 

NA 

UJ2 

2-Methylnaphthalene 

U 

U 

U 

U 

3SM 

NA 

NA 

U 

4-Chloropii^i-pheayl  ether 

U 

U 

U 

UJ2 

UR 

NA 

NA 

UJ2 

3-Nitroaiiiljne 

U 

VJ2 

UJ2 

U 

UR 

NA 

NA 

U 

4-Nitroaailtae 

UJ2 

UJ2 

UJ2 

U 

UR 

NA 

NA 

U 

ICP  Dtaaoivad  Metala  -  SWti010(agfL) 
Qeneral 

U 

U 

U 

U 

U 

NA 

NA 

U 

Nickel 

U 

U 

U 

U 

11.4 

NA 

NA 

U 

Silver 

UX4 

UM 

UM 

UM 

UM 

NA 

NA 

UM 

Zinc 

U 

41.6 

U 

U 

U 

NA 

NA 

16.5 

Dinaivied  Thdhia  -  SW7Ml(iic/L) 

U 

U 

U 

U 

U 

NA 

NA 

U 

Dhadvud  Aiaank  -  SW7D60(as/L) 

U 

U 

U 

U 

10.5il 

NA 

NA 

u 

Dhaolvad  Mereaty  -  SW7470(u|fL) 

U 

u 

U 

U 

U 

NA 

NA 

u 

Dtaaolvad  SelaahHi  -  SWndOfug/L) 

U 

u 

U 

u 

U 

NA 

NA 

u 

Dtaaohad  Lead  -  SW7421(e|/L) 

U 

u 

U 

u 

U 

NA 

NA 

u 

Toiri  Oiaaelved  SoUde  -  EldO.UagfL) 

67,000 

59,000 

63,000 

120,000 

330,000 

NA 

NA 

17,000 

9 


9 


9 


9 


•  Dii|iUmI«  for  VFI-MW2. 
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TABLE  E.6  (cant’d) 

SITE  1.  FIRE  TRAINING  AREA 
SUMMARY  OF  GROUNDWATER  SAMPLE  RESULTS.  1990 
VOLK  FIELD  ANGB.  WI 


Ptmaetn 


VFI-MW6  VFl-MWT  VF1-MW«  VFI-MW9  VTl-MWU*  VFt-MWlO  VFl-MWU 


OitoSHvM 

11/07/90 

11/07/90 

n/oi/90 

ll/QS/90 

11/01/90 

ll/QS/90 

11/08/90 

HilngMUiil  VolMOw  -  SWaOiOfuf/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

10 

10 

1.0 

1.0 

Ooneral 

u 

U 

u 

u 

u 

u 

u 

Btomofonn 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UI2 

Bromorntthne 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

2-Chloroethylvinyl  Ether 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

Chloromethine 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

Vinyl  Chloride 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

AroMtie  VolKOee  -  SWaQ20(ug/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

General 

U 

u 

u 

U 

U 

u 

U 

Benzene 

U 

u 

SI 

U 

U 

u 

U 

Chlorobenzene 

U 

u 

UR 

U 

U 

u 

U 

Ethylbenzene 

u 

u 

UJ2 

U 

U 

u 

U 

Toinl  IVtiijlwiin  Hydiocnibona 

4.000 

2.400 

U 

U 

U 

u 

U 

E41S.l(Bg/L) 

Saaivatatile  Otfpaka  -  CLP  90W(Ha/L) 

DETECTION  LEVEL  MULTIPLIER 

1 

1 

1 

1 

1 

1 

1 

Baae  Neutral  General 

u 

u 

U 

U 

U 

u 

U 

Acid  General 

u 

u 

u 

U 

U 

u 

U 

Beazo(k)flourantheoe 

UJ2 

UJ2 

u 

U 

UJ2 

u 

UJ2 

Beozo(g,h.i)petylene 

U 

U 

UI2 

UJ2 

U 

UJ2 

U 

Dibeazo(a.h)andiraceoe 

U 

U 

UJ2 

UJ2 

U 

UJ2 

U 

Hexachlorocyclopeatadiene 

UJ2 

UJ2 

U 

U 

UJ2 

U 

u 

Indeno(  1 ,2,3^)pyrene 

U 

U 

UJ2 

UI2 

U 

UJ2 

u 

2.4-Diaittopheaol 

UJ2 

UJ2 

UJ2 

UI2 

UJ2 

UI2 

u 

Pentachlorofihenol 

U 

U 

131 

U 

U 

U 

u 

Dimethylphthalte 

U 

U 

U 

U 

U 

U 

UJ2 

4-Chlorophenyl-pheayl  ether 

U 

U 

U 

U 

U 

U 

UJ2 

2.4,5-TriddoropiieaDl 

U 

U 

UJ2 

UJ2 

U 

UJ2 

U 

Pyrene 

U 

U 

UI2 

UJ2 

U 

UJ2 

U 

Bu^bcnzylphthalate 

U 

U 

UJ2 

u;2 

U 

UJ2 

U 

3,3’-Dichlorobeazidine 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

U 

3-Nitroaniline 

UJ2 

UJ2 

U 

U 

UJ2 

U 

U 

4-Nitroaniline 

UJ2 

UJ2 

U 

U 

UJ2 

U 

u 

ICP  Dtaaolved  Melale  -  SW6010(n|/L) 

General 

U 

U 

U 

U 

U 

U 

u 

NicU 

U 

U 

U 

U 

U 

U 

u 

Sflver 

UM 

UJ4 

UJ4 

UJ4 

UM 

UM 

UM 

Zinc 

11.3 

21.2 

16.4 

IB.S 

16.S 

36.8 

16.8 

DiaHived  ThaOhua  -  SW7Ml(ng/L) 

U 

U 

U 

u 

U 

U 

U 

OlTMiyed  Aiianie  -  SW7060(BsfL) 

U 

U 

U 

u 

U 

U 

u 

Diaaoivad  Maacary  -  SW7470(aa/L) 

U 

U 

U 

u 

u 

u 

u 

Dtaaohed  Irianhiai  -  SW7740(nt/L) 

U 

U 

U 

u 

u 

u 

u 

Diaaoivnd  Land  -  SW7421(af/L) 

U 

U 

U 

u 

u 

u 

u 

Total  Diaaoivad  SoUda 

2S,000 

SI  ,000 

37,000 

x.ooo 

22,000 

38,000 

28.000 

Et«).l(a^) 


*  DufiikMa  for  VF1-MW9. 
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TABLE  E.7 

BASE  PRODUCTION  WELLS  AND  BASE  BOUNDARY  WELL 
SUMMARY  OF  GROUNDWATER  SAMPLE  RESULTS.  1990 
VOLK  FIELD  ANGB.  WI 


VFl-BPW-I 

VFl-BPW-2 

VFl-BPW-4  VFI-BPW-7* 

VF92-MW1 

Dale  Saaapled 

11/09/90 

11/09/90 

llA)9/90 

llA)9/90 

10/26iiW 

HalosMied  VoI^Um  -  SWS010(ug/L) 

DETECTION  LEVEL  MULTIPLIER 

10 

5.0 

10 

10 

1.0 

Oeneral 

u 

U 

u 

u 

u 

Bromoform 

UJ2 

UJ2 

U12 

UJ2 

UJ2 

Bromomathane 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

Chloroform 

U 

S6 

U 

U 

U 

2-Chlorocthylvuiyl  Ether 

UJ2 

UR 

UR 

UJ2 

UJ2 

Chlorometfaane 

UR 

UJ2 

UJ2 

UR 

UJ2 

Dichloroinethane 

UJ2 

UJ2 

UJ2 

UJ2 

U 

Vinyl  Chloride 

U 

U 

U 

U 

U 

ArooMtie  Voiatilee  -  SWB020(ug/L) 

DETECTION  LEVEL  MULTIPLIER 

10 

10 

1.0 

1.0 

10 

General 

U 

U 

U 

U 

U 

Total  Petrolaiia  Hydrocaibona 

U 

U 

U 

U 

U 

E41S.l(ug/L) 

Semivalmik  Orpoka  -  CLP  SOW(ag/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

General 

U 

U 

U 

u 

U 

Bettzo<B)flouranthene 

u 

UJ2 

u 

u 

U 

Ben2o(k)flourantheae 

u 

UJ2 

u 

u 

u 

Beazo(a)pyreae 

u 

U12 

u 

u 

u 

Benzo(g,h,i)peryleae 

u 

U12 

u 

u 

u 

Dibeozo(a.h)anthncene 

u 

UJ2 

u 

u 

u 

Di-n-octylpfathalate 

u 

UJ2 

u 

u 

u 

HexachlortMthane 

UJ2 

Ui2 

U12 

UJ2 

u 

Indcao(  1 ,2.3-cd)i>yrene 

U 

UJ2 

U 

U 

u 

2 .4-Oinitropheool 

UJ2 

U 

UJ2 

UJ2 

u 

2-Melhyl-4,6-<linitropbeool 

UJ2 

U 

UJ2 

UJ2 

u 

4-Nitrophenoi 

UJ2 

UJ2 

UJ2 

UJ2 

u 

Benzoic  Acid 

UJ2 

U 

UJ2 

UJ2 

u 

Dimathylphthalate 

U 

UJ2 

U 

U 

u 

Fluorene 

UJ2 

U 

UJ2 

UJ2 

u 

3-Nttroaniline 

UI2 

U 

UJ2 

UJ2 

u 

d-CUorophenyl-phenyl  ether 

U 

UJ2 

U 

U 

u 

4-Nitroaniline 

UJ2 

U 

UJ2 

UJ2 

u 

2,6'DinitroiolueBe 

U 

UJ2 

U 

U 

u 

Chryaene 

U 

UJ2 

U 

U 

u 

ICP  DiMolved  Malria  -  SW«)10(b|/L) 

General 

u 

U 

U 

U 

u 

Copper 

120 

U 

U 

269 

u 

SUvcr 

UI4 

UM 

UM 

UM 

UR 

Zinc 

2S.9 

1160 

U 

72.2 

u 

Dteofoed  ThaiUiim  -  SW7B41(ag/L) 

U 

U 

U 

U 

u 

Dtaohred  ArMBic  -  SW7IM0(ug/L) 

u 

u 

U 

U 

u 

Dkwived  Merairy  -  SW7470(iig/L) 

u 

u 

U 

U 

u 

Diiaatvad  Srlfhiw  -  SWT740(iig/L) 

u 

u 

u 

U 

u 

Dtanivad  Lead  -  SW7421(us/L) 

2S.SI4 

u 

u 

27.9M 

u 

Totri  DiMoivad  SoUda  -  ElM.lfog/L) 

37,000 

40,000 

230,000 

30,000 

130,000 

•  Oupticaie  for  VFl-BPW-1 
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TABLE  E.8 

SITE  2,  FORMER  LANDFILL  C 

SUMMARY  OF  SOIL  SAMPLE  RESULTS.  1990  I 

VOLK  FIELD  ANGB.  W1 


Panuneten 

VF2-SB1 

(O'-l-) 

VF2-SB2 

(O-D 

VF2-SB3 

(0-r) 

VF2-SB4 

(O'-D 

VF2-SB5 

(O'-r) 

DMb  Saapiad 

10/30/90 

10/29/90 

10/30/90 

10/30/90 

10/30/90 

Hilngn— tad  VoUtilM  -  SWI010(ag/kc) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

Canml 

U 

U 

u 

u 

u 

Bromoform 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

BtomointthBiie 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

2-Chloroe(hylvinyl  Ether 

UR 

UR 

UR 

UR 

UR 

Chloromethaae 

UR 

UR 

UR 

UR 

UR 

Vinyl  Chloride 

U 

UR 

U 

U 

U 

AroMtic  VolttOea  -  SWa020(uc/kc} 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

Genend 

U 

U 

U 

U 

u 

Benzene 

U 

U 

U 

UR 

u 

Toluene 

U 

U 

U 

UR 

u 

Xylenes 

U 

U 

U 

9.132 

u 

Orfnoehkxtae  PMikidea  A  PCB’i  -  CLP  SOW(ug/kc) 
DETECTION  LEVEL  MULTIPLIER  2  12 

2.12 

1.02 

1.05 

1.05 

Gcoerel 

U 

U 

U 

U 

U 

4,4-DDD 

17J 

U 

U 

U 

U 

4,4--DDE 

3« 

U 

U 

U 

u 

4.4'-DDT 

2SI 

221 

U 

u 

u 

Alpha  Chlordane 

84N 

U 

u 

u 

u 

Seaiivalatile  Organics  -  CLP  SOW(ug/kg) 

DETECTION  LEVEL  MULTIPLIER 

1.09 

1.05 

1.06 

1.06 

1.06 

General 

U 

U 

U 

U 

U 

Benzo(a)Anthracene 

U 

2701 

U 

U 

U 

Benzo(B)Iluorantbene 

2601 

570 

U 

2303 

U 

Beazo(k)fluoranth6ne 

2601 

580 

U 

2101 

U 

Beazo(a)pyrene 

2301 

590 

U 

U 

U 

Beazo(g,h,i)petyleae 

U 

410 

U 

UJ2 

UJ2 

Chrysene 

2401 

3101 

u 

U 

U 

Dibeazo(a,h)anthraceiie 

U 

1801 

u 

U 

U 

Hexachlorocyclopentadiene 

u 

U 

u 

U32 

UJ2 

Indeao(  1 ,2,3-cd)pyrene 

u 

350 

u 

U 

U 

Isophorone 

UJ2 

UJ2 

U32 

U 

U 

Pyrene 

390 

420 

u 

2101 

U 

2,4-Dinitiophenol 

UI2 

UJ2 

UJ2 

UJ2 

UJ2 

Fluoranthene 

U 

420 

U 

U 

U 

iCP  MelaU  -  SW6010(af/kg) 

General 

U 

U 

U 

U 

u 

Chromium 

4.2 

2.3 

1.4 

2.5 

1.2 

Copper 

3.9 

3.7 

l.OU 

3.6 

1.2 

Nickel 

I.IU 

3.0 

l.OU 

2.9 

I.IU 

Zinc 

23.3 

12.6 

2.1 

7.5 

4.6 

TUUam  -  SW7B41(aag/kg) 

I.IU 

I.IU 

l.OU 

I.IU 

I.IU 

Araanie  -  SW7(M0(mg/kg) 

I.IU 

I.IU 

l.OU 

I.IU 

I.IU 

Mareniy  -  SW747I(atg/kg) 

0.01134 

0.014 

0.0097UJ4 

0.010U34 

0.010U34 

SdaniM  -  SW7740(ai/kg) 

0.55U 

0.55U 

0.50U 

0.55U 

0.55U 

Laad-SW742l(at/k|) 

22 

11 

0.55U 

3.5 

0.55U 
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TABLE  E.9 

SITE  2,  FORMER  LANDFILL  C 
SUMMARY  OF  GROUNDWATER  SAMPLE  RESULTS.  1990 
VOLK  FIELD  ANGB,  WI 


Puameten 

VF2-MW1 

VF2-MW2 

VP2-MW3 

VF2-MW4 

VF2-MW5 

Data  Sampled 

l(V23/90 

llAMi/90 

10R7/90 

11/06/90 

10R7/90 

Haloteaated  Voiatilea  -  SWS010(ug/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

General 

U 

U 

U 

U 

U 

Bromoform 

UJ2 

UJ2 

UR 

UR 

UR 

Bromomethane 

UJ2 

UJ2 

UR 

UR 

UR 

2-Chlotoethylvinyl  Ether 

UJ2 

UR 

UR 

UR 

UR 

Chlorometbene 

un 

UI2 

UR 

UR 

UR 

Dichloromethane 

U 

UI2 

U 

U 

U 

Aromatic  Voiatilea  -  SWB020(ug/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

I.O 

1.0 

General 

U 

U 

U 

U 

U 

Benzene 

U 

U 

UR 

U 

UR 

Ethylbenzene 

U 

U 

UR 

U 

UR 

Toluene 

U 

U 

UR 

U 

UR 

Total  Petroleum  Hydrocatboua 

U 

U 

U 

U 

U 

E41S.l(ut/L) 

Orgaaochlorine  Peatiddea  A  PCB'a  -  CLP  SOW(ug/L) 
DETECTION  LEVEL  MULTIPLIER  I.O 

1.0 

1.0 

1.0 

1.0 

General 

u 

U 

U 

U 

U 

Semhrolatile  Organica  -  CLP  SOW(Hg/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

General 

u 

U 

U 

U 

U 

Benzo(g,h.i)perylene 

u 

U 

U 

UR 

U 

3 , 3 '  -  Dichlorobenzidine 

u 

UJ2 

U 

U 

U 

bif(2-«thylhexyl)phthalate 

u 

U 

U 

U 

IlOU 

Hezachlorocyclopcntadicne 

u 

UR 

U 

UR 

U 

2,4-Oinitroplienol 

u 

UR 

U 

UR 

U 

4-Nitroaniline 

u 

UR 

U 

U 

U 

ICP  Diaaolved  Malda  -  SWW10(Hg/L) 

General 

u 

U 

U 

U 

U 

Silver 

UM 

UJ4 

U34 

UJ4 

UM 

Diaaolved  ThaUium  -  SWTMKuga.) 

u 

U 

U 

U 

U 

Diaaolved  Anenie  -  SW70d0(u|/L) 

u 

U 

U 

U 

U 

Diaaolved  Mercury  -  SW7470(h|^) 

u 

U 

U 

U 

U 

Diaaolved  Selenium  -  SW7740(u|^) 

u 

U 

U 

U 

U 

Diaaolved  Lead  -  SW7421(ttg/L) 

u 

U 

U 

U 

U 

Told  DiMolvwi  SoUda  -  E160.1(Hf/L) 

14,000 

40,000 

61,000 

55,000 

32,000 

E-65 
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TABLE  E.10 

SITE  2.  FORMER  LANDFILL  C 
SUMMARY  OF  SURFACE  WATER  SAMPLE  RESULTS.  1990 
VOLK  FIELD  ANGB.  WI 


Panuflun 

♦VF2-SW1 

•VP2-SW2 

•VP2-SW3 

•VF2-SW4 

•VF2-SW5 

Dau  Sauplod 

Il/tO/W 

1 1/10/90 

11/1(V90 

11/10/90 

11/10/90 

Haloseaaud  Volatika  -  SWM10(uf/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

I.O 

1.0 

1.0 

1.0 

Ceaeral 

u 

U 

u 

U 

U 

Brooioforu 

UJ2 

UR 

UR 

UR 

UR 

Bfomomechane 

UJ2 

UR 

UR 

UR 

UR 

2-Chloroethyiviayl  Ether 

UR 

UR 

UR 

UR 

UR 

Chloromethana 

UR 

UR 

UR 

UR 

UR 

Dichloromechane 

un 

UR 

UR 

UR 

UR 

Aromatic  Volatilea  -  SWIQ20(uc/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

General 

u 

U 

U 

U 

U 

Total  Petroleum  Hydrocarfaoaa 

u 

U 

U 

U 

U 

Etl8.1(u(/L) 

OrpaocliloriM  Pemicidea  *  PCB'a  -  CLP  SOW(u(a.) 
DETECTION  LEVEL  MULTIPLIER  1.0 

1.0 

1.0 

1.0 

1.0 

General 

u 

U 

U 

U 

U 

Semivolatile  Orgaaica  -  CLP  SOW(iig/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

General 

u 

U 

U 

U 

U 

3,3'-Diclilorobenzidine 

UI2 

UR 

UR 

UR 

UR 

Hexachloroetfaane 

UJ2 

UR 

UR 

UR 

UR 

Benzoic  acid 

UJ2 

UR 

UR 

UR 

UJ2 

Fluorene 

UJ2 

UR 

UR 

UR 

UR 

ICP  MeuU  -  SW6010(ug/L) 

General 

U/U 

U/U 

UAJ 

U/U 

UAJ 

Silver 

UM/UJ4 

UJ4/UM 

UJ4AJM 

UJ4AJJ4 

U34AJJ4 

Zinc 

10.7A; 

3«.S/41.2 

U/U 

U/99.4 

13.0AJ 

Thallium  -  SWTMlIugO.) 

U/U 

U/U 

UAJ 

UAJ 

UAJ 

Araeuic  -  SW7060(u|/L) 

UAJ 

U/U 

UAJ 

U/U 

U/U 

Mercury  -  SW7470(ttf^) 

U/U 

U/0.32 

UAJ 

U/0.34 

U/U 

Selenium  -  SW7740(ug/L) 

UAJ 

U/U 

U/U 

U/U 

U/U 

Lead  -  SW7421(ua/L) 

UAJ 

10.2M/U 

UJAJ 

U/22.QM 

U/U 

Total  Diaaolved  Solida  -  ElfiO.  Kui/L) 

130,000 

iao.000 

330,000 

520,000 

340,000 

*  -  DUiolved  and  Tout  Inorguka  were  analyzod  oa  (urtace  waiar  lauplaa  (Dlaaolvad/Toul). 


» 


» 


» 


I 


> 


E-66 


» 


•  • 


•  •  • 


4 


•  • 


TABLEE.il  (cont’d) 

SITE  3/6.  FUEL  SPDLL  AREA 
SUMMARY  OP  SOIL  SAMPLE  RESULTS.  1990 
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TABLE  E.  13 

SITE  3/6»  FUEL  SPILL  AREA 
Y  OF  GROUNDWATER  SAMPLE  RESULTS.  1990 


TABLE  B.  14 


TABLE  E.1S  (coat’d) 

SITE  5,  KC97  CRASH  SITE 
SUMMARY  OP  SOIL  SAMPLE  RESULTS.  1989 


TABLE  E.1S  (cant’d) 

SITE  S.  KC97  CRASH  SITE 
SUMMARY  OP  SOIL  SAMPLE  RESULTS.  1989 
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TABLE  E.18 

SUE  7.  FORMER  LANDFILL  A 
SUMMARY  OF  GROUNDWATER  SAMPLE  RESULTS,  1990 
VOLK  FIELD  ANGB.  WI 


Pinmeler  VF7-MW1  VF7-MW2  VF7-MW3  VF7-MW4  VF7-MW5  VF7-MW6  VF7-MW7* 


Date  Sampled 

10/25/90 

10/24/90 

10/25/90 

10/25/90 

10/25/90 

10/23/90 

10/25/90 

Halogen  itfid  VolatUea  -  SWS010(ug/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

General 

u 

U 

U 

U 

U 

U 

U 

Bromoform 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

Bromomethane 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

2-Chloroethylvinyl  Ether 

UR 

UJ2 

UR 

UR 

UR 

UJ2 

UR 

Chloromethane 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

UJ2 

Dicfaloromethane 

UJ2 

U 

UJ2 

UJ2 

UJ2 

U 

UJ2 

Vinyl  Chloride 

UJ2 

U 

UJ2 

UJ2 

UJ2 

U 

UJ2 

Aromatic  Volatilea  -  SWB020(ug/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

I.O 

1.0 

General 

U 

U 

U 

U 

U 

U 

U 

Total  Petroleum  Hydroeatbona 

U 

U 

U 

U 

U 

U 

U 

E418.1(uga.) 

Organochlorine  Pcaticidea  dt  PCB'i  -  CLP 
DETECTION  LEVEL  MULTIPLIER 

SOW(ug/L) 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

General 

U 

U 

U 

U 

U 

U 

U 

Semivolatile  Organica  -  CLP  SOW(ug/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

I.O 

1.0 

1.0 

1.0 

1.0 

1.0 

General 

u 

U 

U 

U 

U 

U 

U 

bia(2-ethylhexyl)  phthalate 

u 

42U 

U 

U 

U 

18U 

U 

ICP  Diaaolved  MetaU  -  SW6010(ug/L) 

General 

u 

U 

U 

U 

U 

U 

U 

Copper 

u 

U 

36.1 

U 

U 

U 

117 

Nickel 

u 

U 

U 

U 

U 

U 

17.3 

Silver 

UJ4 

UJ4 

UM 

UJ4 

UJ4 

UJ4 

UJ4 

Zinc 

U 

U 

26.0 

U 

14.6 

20.0 

28.0 

Diaaolved  Thallium  -  SW7S41(ug/L) 

U 

U 

U 

U 

U 

U 

U 

Diaaolved  Aneaic  -  SW70(0(ug/L) 

U 

U 

U 

U 

U 

U 

U 

Diaaolved  Metcuty  -  SW7470(ug/L) 

u 

U 

U 

U 

U 

U 

U 

Diaaolved  Selenium  -  SWn40(ug/L) 

u 

U 

U 

U 

u 

U 

U 

Diaaolved  Lead  -  SW7421(ug/L) 

u 

U 

U 

U 

u 

U 

U 

Total  Diaaolved  SoUda 

94,000 

290,000 

350,000 

410,000 

170,000 

37,000 

71,000 

Et60.Uug/L) 


Duplicate  for  VF7-MWt . 


TABLE  E.  19 

SITE  8.  F84CRASH  SITE 
SUMMARY  OF  SOIL  SAMPLE  RESULTS.  1990 
VOLK  FIELD  ANGB,  WI 


Panmeten 

vn-sBi 

(0’-2-) 

VF8-SB1 

(4’-6*) 

VFS-SB2 

(0’-2-) 

VFS-SB2 

(4--6-) 

OiCeSaapM 

9/30/90 

9/30/90 

9/30/90 

9/30/90 

1 

Aromatic  VoiatUac  -  SWI020(ug/k() 

Detection  Lxvet  MultipUcr 

1.2 

1.2 

1.2 

2.4 

Genenl 

U 

U 

U 

U 

1 

Total  Petiolaam  Hydrocarboaa  -  E41t.  l(ug/k() 

U 

U 

U 

U 

Lead  -  SW7421(mc/kc) 

3.8 

2.0 

7.8 

6.8 

E.79 


•  •••••• 


1 


I 


t 


t 


TABLE  E.20 

SITE  8.  F84  CRASH  SITE 

SUMMARY  OF  GROUNDWATER  SAMPLE  RESULTS.  1990 


VOLK  FIELD  ANGB, 

WI 

» 

Panunelen 

VF»-MW1 

VF8-MW1 

Date  SaaapM 

l(V23/90 

1 1/06/90 

• 

Aioaatk  VolatflM  -  SWM20(ug/L) 

Datectioa  Level  Multi|)lier 

1.0 

1.0 

Ocneral 

u 

U 

Total  Patroleate  Hydracatbaoi  -  E41S.l(ug/L) 

u 

U 

• 

Diteotved  Lead  -  SW7421(ug/L) 

u 

U 

Total  Diaaotved  SoUda  -  E160.  l(u(/L) 

260.000 

370.000 

9 

« 


9 


« 


9 


4 


9 


E-80 


I 


i3 


I 

TABLE  E.21 

^  SITE  9.  FORMER  LANDFILL  B 

SUMMARY  OF  SOIL  SAMPLE  RESULTS.  1990 
»  VOLK  FIELD  ANGB.  WI 


Panunetera 

VF9-SBI 

(0--r) 

VF9-SB2 

(0‘-l-) 

VF9-SB3 

(0--r) 

Dmb 

l(V29/90 

10/29/90 

10/29/90 

HalofMlad  VoUtOn  -  SWa010(iig/k() 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

General 

U 

u 

u 

Bromoform 

UJ2 

UJ2 

UJ2 

Bromomethane 

UI2 

UJ2 

UJ2 

2-Chloroethylviiiyl  Ether 

UR 

UR 

UR 

Chloromethane 

UR 

UR 

UR 

Vinyl  Chloride 

UR 

UR 

UR 

AroMtic  Volatilea  -  SWa020(ug/kg) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

General 

u 

U 

U 

Orgaaodiloriae  PeaHridna  A  PCB'a  -  CLP  SOW(ug/kc) 

DETECTION  LEVEL  MULTIPLIER 

1.06 

5.37 

1.06 

General 

U 

U 

U 

4.4’-DDD 

U 

371 

U 

4.4'-DDT 

U 

un 

U 

Semivalatile  Orseeiea  -  CLP  SOW(ut/kg) 

DETECTION  LEVEL  MULTIPLIER 

1.06 

1.09 

1.09 

General 

U 

U 

U 

Benzo(B)fluoTantbene 

U 

2501 

U 

Chrysene 

U 

2101 

u 

3.3'-Dichlorobenzkline 

U 

U 

UJ2 

Hexachlorocyclopentadieae 

U 

u 

UJ2 

Isophorone 

Ui2 

UI2 

U 

Phenanthrene 

U 

2101 

U 

Pyrene 

U 

3201 

U 

2.4-Dlnitropbenol 

UJ2 

UJ2 

UJ2 

Fluoranthene 

U 

360 

U 

ICP  Melria  -  SW«)10(B|/ka) 

General 

U 

U 

U 

ChromiiiiB 

2.5 

4.1 

2.7 

Copper 

3.6 

4.2 

2.5 

Nickel 

2.4 

2.6 

1.9 

Zinc 

6.2 

22.3 

13.1 

ThaUiiui  -  SW7Ml(nig/k|) 

I.IU 

I.IU 

I.IU 

Atanak  -  SW7060(m«Aa) 

I.IU 

I.IU 

I.IU 

Mareary  -  SW7471(aiaAEg) 

0.0099 

0.021 

0.013 

Setahiai  -  SW7740(Ba/k«) 

0.55U 

0.55U 

0.35U 

Lead  -  SW7421(BC/Ittf 

3.3 

13 

3.9 

% 


•  • 


E-81 


•  ••••••• 


i 


•  • 


TABLE  E.22 

SITE  9.  FORMER  LANDFILL  B 
SUMMARY  OF  GROUNDWATER  SAMPLE  RESULTS.  1990 
VOLK  FIELD  ANGB.  WI 


Pannwlen 

VPR-MWl 

VF9-MW2 

VF9-MW3 

Dm  **->p*^ 

xonAna 

10/26/90 

10/26/90 

HaloteoMd  VolaUlM  -  SWS010(ug/L) 

DETECTION  LEVEL  MULTIPLIER 

t.o 

1.0 

1.0 

Oeiienl 

u 

U 

U 

Btomofora 

UJ2 

UJ2 

UJ2 

Btomomethane 

UJ2 

UJ2 

UJ2 

2-Chloroethylvinyl  Ether 

UJ2 

UJ2 

UJ2 

Chloromethaiie 

UJ2 

UJ2 

UJ2 

AroMde  VoUtilee  -  SW8020(ii«/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

Geaenl 

U 

U 

U 

Toiel  Petmiaua  Hydroeaitaaoe 

U 

U 

U 

Etlt.l(u(/L) 

Orpooclilariae  Petficklee  APCB’e  -  CLP  SOW(ug/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

General 

U 

u 

U 

SemWolaale  Organica  -  CLP  SOW(ug/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

General 

U 

u 

U 

bii(2-echylhexyl)phthalate 

12U 

2SU 

U 

ICP  DiMOlved  MetaU  -  SW6010(ug/L) 

General 

U 

U 

U 

Cadmium 

U 

U 

10.2 

Silver 

UM 

UR 

UR 

Zinc 

U 

U 

30.S 

Dionlved  ThalUum  -  SW7841(ug/L) 

U 

U 

U 

Dimolved  Araenic  -  SW7060(ug/L) 

u 

U 

U 

DlMoIvad  Manury  -  SW7470(u(/L) 

u 

U 

U 

DiMolved  Selenium  -  SW7740(ug/L) 

u 

U 

U 

Dlaaolved  Lead  -  SW742I(ug/L) 

u 

U 

U 

Totd  DiiMived  SoUd*  -  E160.1(uga.) 


8S,000 


61,000 


33,000 


TABLE  E.23 

SrrE  10.  MUNITIONS  BURIAL  SITE 
SUMMARY  OF  SOIL  SAMPLE  RESULTS.  1990 
VOLK  FIELD  ANGB.  WI 


Puamelw 

VFIO-SBl 

(0*-r) 

VFI0-SB2 

(O-D 

VF10-SB3 

(O’-r) 

D«S«pUd 

l(V2t/90 

vunno 

10R8/90 

..-.-n — ^  votegM  -  swaoiO(ii|/k«) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.2 

Oaatnl 

UJ3 

UJ3 

UJ3 

Biamofonn 

UJ2J3 

URJ3 

UR.J3 

BTonomeihiM 

unj3 

URJ3 

UR.J3 

2-CUo(ocihylvinyl  Eilm 

UR 

UR 

UR 

Chlofonalhiiw 

UR 

UR 

UR 

Viayl  Chloride 

UR 

UR 

UR 

AwMir  VoImBm-  SWM20(ut/kg) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.2 

OoiHal 

UJ3 

UJ3 

UJ3 

OrgMochiotiM  PaNkldw  *  PCB'i  -  CLP  SOW(ng/k|) 

DETECnON  LEVEL  MULTIPLIER 

1.0 

1.0 

1.2 

OtMiat 

U 

U 

U 

SiMlvnlrtfci  Orgiiri  -  CLP  SOW(ag/kt) 

DETECTION  LEVEL  MULTIPLIER 

l.0« 

1.03 

1.2 

OoMral 

U 

U 

U 

3,3'-Diciilora(MazkUM 

u 

U 

UR 

Houcfalorocyclopaotidiciie 

u 

U 

UR 

laopiioraiM 

UR 

UR 

U 

2,4-DiiiitropliMol 

UR 

UR 

UR 

iCP  MelNs  -  SW«0I0(at/kg) 

Oeawal 

U 

U 

U 

Chromiuai 

1.3 

3.1 

2.6 

Copper 

1.9 

2.3 

2.3 

Nickel 

1.S 

1.9 

1.5 

Zinc 

3.3 

5.7 

3.7 

TMUui  -  SW7l4I(ag/k|) 

I.W 

l.OU 

I.IU 

ArMidB-SW7OC0(aa/k|) 

l.OU 

l.OU 

I.IU 

MMMiy  -  SW747I(^Atg) 

0.011 

0.0098U 

0.0097U 

SdHiw  -  SW7740(a|^ 

0.50U 

0.50U 

0.35U 

0.SSU 


LMd  -  SW7421(ag/k|) 


0.S0U 


l.l 


TABLE  E.24 

SITE  10.  MUNITIONS  BURIAL  SITE 
SUMMARY  OF  GROUNDWATER  SAMPLE  RESULTS.  1989 


VOLK  FIELD  ANGB,  WI 


PanuBBtDr 

VFI0-MW5 

VF10-MW6 

VFIO-MW7 

VF10-MW20* 

DitoSaapiad 

11/06/19 

iuiom 

11/06^9 

11/06/19 

HilTTitr— *  VolatilM  -  SWI010(ug/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

I.O 

1.0 

1.0 

General 

U 

u 

U 

u 

Bromoform 

UJ2 

UJ2 

un 

un 

Chloroforai 

1.3U 

1.4U 

15.0 

1.4U 

2-Chloroathylviayl  Edier 

UJ2 

UR 

un 

UJ2 

Chlofonarhana 

UJ2 

UJ2 

un 

un 

1 ,2-OichlotoethaDe 

UJ2 

U 

un 

un 

Trane- 1 .2-Oicliloroctliene 

UJ2 

U 

un 

un 

Vinyl  ChloTKle 

UJ2 

UJ2 

un 

un 

Aimnatie  Volatitea  -  SWB020(uf/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

General 

U 

U 

u 

u 

Chlorobenzene 

UJ2 

UJ2 

un 

un 

1 .2-Oichlorobenzene 

un 

UJ2 

un 

un 

1 , 3-Dichlorobeazene 

UJ2 

U 

un 

un 

1 ,4-Oiclilorobenzene 

UJ2 

U 

U32 

un 

Total  Petroleua  Hydrocatbona  -  E418.  l(ug/L) 

U 

U 

u 

u 

Total  Diaaolved  Solida  -  EI60.1(ug/L) 

170 

71 

91 

no 

Semivolatlle  Orianiea  ~  COP  SOW(ug/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

Genaral 

UJ2.J3 

U 

ui3 

unj3 

Anthracene 

UJ2J3 

U 

un,j3 

UJ3 

Benzo(a)Aothraceae 

UJ2J3 

UJ2 

unj3 

UJ3 

Benzo(B)fluoranthene 

UJ2J3 

UJ2 

unj3 

un.n 

Benzo(k)fliioranlliene 

UJ3 

UJ2 

unj3 

UJ3 

Benza(a)pyreae 

UJ3 

UJ2 

un.J3 

UJ3 

Benzo(f.h,i)perylene 

UJ3 

UJ2 

un.j3 

UJ3 

Butylbenzylphthalaie 

UJ2,J3 

UJ2 

un.j3 

un.J3 

Chryaana 

UJ2J3 

UJ2 

unj3 

un 

Oibcazo(a,h)anthncene 

VJ2J3 

UI2 

un.j3 

UJ2J3 

Dibutyl  phthnlate 

OI2J3 

U 

un.j3 

UJ3 

3 . 3-D  icUorobettZidine 

U32.J3 

UJ2 

unj3 

un.J3 

2,4-Diniliotolueiie 

UJ2J3 

U 

un.j3 

un.J3 

Di-n-octylphthalatc 

UJ3 

U32 

un,J3 

un 

bii(2-ethylhexyl)phthalate 

OJ2J3 

UJ2 

un,J3 

i2J2.n 

Hexachlorobenzene 

OJ2J3 

U 

un.j3 

un.J3 

Heaachlorocydopentadicne 

U32.J3 

U 

un.J3 

un.J3 

Indeno  (I,2,3-cd)  pyrene 

UJ2J3 

UJ2 

un,j3 

un.J3 

N-Nitroeodiphenylnminn/ 

UJ2.J3 

U 

un,;3 

un 

Phenanthrene 

UJ2,I3 

U 

un,j3 

un 

Pyrene 

UJ243 

UJ2 

un,J3 

un 

1 ,2,4-Ttkhlotabenzeae 

VJ2J3 

UJ2 

UJ3 

UJ2.J3 

2.4-Dinitrophenol 

unj3 

U 

un.J3 

un.J3 

2-MathyI-4,6-dinitropiieiial 

unj3 

U 

un,J3 

uj3 

4-Nitfophennl 

UJ2.i3 

U 

un,j3 

un.n 

Pentachtorophenol 

UJ2.J3 

U 

unj3 

UJ3 

bia(2-Chloroethyl)ether 

OJ2.J3 

UJ2 

U13 

un.J3 

bia(2-Chlotoiaopropyl)ether 

UJ2.J3 

UJ2 

UJ3 

un,J3 

N  -nitioao-di-n-propylamine 

UJ2J3 

UJ2 

UJ3 

un.n 

ICP  Diaaaived  Metala  -  SWb0I0(uc/L) 

General 

U 

U 

u 

u 

Zinc 

3S 

12 

35 

59 

Thallliim  -  SW7841(u|^) 

U 

U 

u 

U 

Araenie-SWTOttKusa.) 

UJ2 

un 

un 

un 

MetCHiy  -  SW747IV7471(u8/L) 

0.27U 

u 

0.2SU 

0.21U 

Selentiia-SWn40(iiB/L) 

U 

u 

u 

u 

Lead-SW7421(ag/L) 

U 

u 

u 

u 

•  OuplicaU  for  VF10-MW5.  E>84 


♦) 


» 


i 


i 


i 


» 


» 


•  ••••••• 


I 
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TABLE  E.2S 

»  SITE  10.  MUNITIONS  BURIAL  SITE 

SUMMARY  OF  GROUNDWATER  SAMPLE  RESULTS.  1990 
VOLK  FIELD  ANGB.  WI 


PuamDter 

VFIO 

MWl 

VFIO 

MW2 

VFIO 

MW3 

VFIO 

MWt* 

VFIO 

MW4 

VFIO 

MWS 

VFIO 

MW6 

VFIO 

MW7 

OKaSuipfad 

lonMO 

lOnMO 

lomno 

lonMO 

1Q/2B/90 

l(V2S/90 

101/28390 

101/28/90 

Hilngwirturl  VobUlM  -  SWaOlOCugfL) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

10 

1.0 

1.0 

I.O 

1.0 

Oeneral 

u 

u 

u 

u 

U 

UJ3 

UJ3 

u 

Bromofomt 

UJ2 

UJ2 

U12 

UJ2 

UJ2 

UJ2,J3 

UJ2.J3 

UJ2 

Btoagoinethaiie 

UJ2 

UJ2 

U32 

UR 

UJ2 

U32,33 

U32.J3 

UJ2 

Caiboa  Tetrachloride 

U 

U 

u 

UJ2 

U 

UJ3 

UJ3 

U 

Chloroform 

U 

U 

u 

U32 

U 

UJ3 

UJ3 

U 

2-Chloroethylvinyl  Ether 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

Chloromethane 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

Dibromachloromethane 

U 

U 

u 

U32 

U 

UJ3 

UJ3 

U 

t .  l-Dichloroethane 

U 

U 

u 

UJ2 

U 

U33 

UJ3 

U 

Trana-l  ,2-Dichloroetheae 

U 

U 

u 

UJ2 

U 

UJ3 

UJ3 

u 

1 . 3-Dichlotopropylene 

U 

U 

u 

UJ2 

U 

UJ3 

UJ3 

u 

1.1, 1-Trichloroediaiie 

U 

U 

u 

UJ2 

U 

UJ3 

Ui3 

u 

1 . 1 ,2-Trichloroethane 

U 

U 

u 

UJ2 

U 

UJ3 

UJ3 

u 

Vinyl  Chloride 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

Aiomalk  Volatilee  -  SWaQ20(usfL) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

General 

U 

U 

u 

U 

U 

UJ3 

UJ3 

U 

Benzene 

U 

U 

42 

41 

30 

UJ3 

UJ3 

u 

Ethylbenzene 

U 

U 

U 

U 

8.4 

UJ3 

UJ3 

U 

Xylenea 

U 

U 

U 

1.4 

1.4 

UJ3 

U33 

u 

Toed  Petrnliaim  Hydroeatboee 

1.100 

3.500 

U 

1,000 

U 

U 

U 

u 

E4U.t(agfL) 

Seadvoiadle  Oraanka  -  CLP  SOWfug/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

General 

U 

U 

u 

U 

U 

U 

U 

u 

bia(2-Chloroiaopropyl)  ether 

UJ2 

UJ2 

u 

U 

U 

U 

U 

u 

3.3’-Dichlorobw/idine 

UJ2 

UJ2 

u 

U 

U 

U 

U 

u 

bia(2-cthylhexyl)phthalate 

18U 

27U 

lOU 

U 

U 

I2U 

lOU 

u 

2  .d^Dinitroplieiiol 

U 

U 

UJ2 

UJ2 

UJ2 

U32 

U32 

UJ2 

3-Nitroaniline 

U12 

UJ2 

U 

U 

U 

U 

U 

U 

4-Chloroaniliiie 

UJ2 

UJ2 

U 

U 

U 

U 

U 

u 

ICP  DiMoivmi  Melala  -  SW«010(nffL) 

General 

U 

U 

u 

U 

U 

U 

U 

u 

Sttver 

UX4 

UJ4 

UJ4 

U34 

U34 

U34 

UJ4 

U34 

Zinc 

U 

13.234 

U 

11.034 

U 

U 

14.534 

16.634 

Dkaolved  ThalUnm  -  SW7Ml(ag/L) 

U 

U 

U 

U 

U 

U 

U 

U 

Diaaolved  Aiaank  -  SW7060(a|/L) 

U 

U 

U 

U 

U 

U 

U 

U 

OiMolved  Mercaiy  -  SW747l)(as/L) 

u 

U 

U 

U 

U 

U 

U 

U 

DiMolved  Stienlnm  -  SW7740(iig/L) 

u 

U 

U 

U 

U 

U 

U 

U 

DiMohmd  Lead  -  SW7421(Bg/L) 

u 

U 

u 

U 

U 

U 

U 

U 

Toml  OtaMlwad  SoUdh 

47.000 

25,000 

57,000 

54,000 

87,000 

120,000 

35,000 

22,000 

ElC0.l(ng/L) 

I  *  OupliMte  for  VF10-MW3. 
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TABLE  E.26 

SITE  10.  MUNTnONS  BURIAL  SITE 
SUMMARY  OF  SURFACE  WATER  SAMPLE  RESULTS.  1989 
VOLK  FIELD  ANGB.  WI 


PiniBMer 

VFIO-SWI 

VF10-SW2 

VF10-SW4 

Dita  Sailed 

ll/0d/S9 

11/06/89 

11/06/89 

HaloctMled  Volatiha  -  SWa0I0(a|/L) 

DETECTION  LEVEL  MULTIPLIER 

10 

1.0 

1.0 

General 

u 

u 

u 

Bromoform 

UJ2 

UJ2 

UJ2 

Z-Chloroethylvinyl  Ether 

UJ2 

UJ2 

UJ2 

Chloromeifaaae 

UJ2 

UJ2 

UJ2 

1 ,2-Dicliloroethane 

UJ2 

UJ2 

UJ2 

Trana-l  .2-DicliloroetlMae 

UJ2 

UJ2 

UJ2 

Vinyl  Chloride 

UJ2 

UJ2 

UJ2 

Ammatir  Volatiles  -  SWI020(iig/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

General 

U 

U 

U 

Chlorobenzene 

UJ2 

UJ2 

UJ2 

1 ,2-Dichlorabeazene 

UJ2 

UJ2 

Ui2 

1 .  S-Oichlorobeazene 

Ui2 

UJ2 

UJ2 

1 ,4-Dichlorobenzene 

UJ2 

UJ2 

UJ2 

Total  PetmleiiHi  Hydrocarbons  -  E41S.  l(ug/L) 

2800 

U 

U 

Total  Diaaolved  Solids  -  E160.  l(ttg/L) 

78 

78 

100 

Seaaivalallle  Or^wks  -  COP  SOW(ug/L) 

DETECTION  LEVEL  MULTIPLIER 

1.0 

1.0 

1.0 

General 

U 

UJ2 

UJ3 

Anthracene 

U 

UJ2 

UJ2.J3 

Bcnzo(a)Aothracene 

U 

UJ2 

UJ3 

Benzo(B)fliioranthcne 

U 

UJ2 

UJ3 

Benzo(h)fluoranthene 

U 

U 

UJ3 

Benzo(a)pyrene 

U 

U 

UJ3 

Bcnzo(j,h,i)peryleae 

U 

U 

UJ3 

ButylbenzylphtMate 

U 

U 

UJ3 

Chrysene 

U 

U 

U13 

Dibenzo(a.h)anthracctiir 

U 

UJ2 

UJ3 

Dibutyl  phrhalate 

U 

UJ2 

UJ2.J3 

3,3-DicUorobenzidine 

U 

UJ2 

UJ3 

2.4-Dinitrotoluena 

U 

UJ2 

UJ2.J3 

Di-n-octylphtlialate 

U 

U 

UJ3 

bia(2-ethyUiexyl)plillialale 

UJ2 

3SJ2 

UJ3 

Heuchlorobenzene 

U 

UJ2 

UJ2.J3 

Hezachlorocyclopenladiene 

U 

Ui2 

UJ2.J3 

Indeno  (1,2,3-cd)  pyrene 

U 

UJ2 

UJ3 

N-NItroaodIpheiqrlaminW 

U 

UJ2 

UJ2.J3 

Phenaaduene 

U 

UJ2 

UJ2,J3 

PyfSBs 

U 

U 

UJ3 

1 .2,4-Trichloiobenzeue 

U 

UJ2 

UJ3 

2.4-Olaltraplienol 

UJ2 

UJ2 

UJ2.J3 

2-Matlqd-4,6-dinitroplienol 

U 

UJ2 

UJ2.J3 

4-NitroplMnol 

U 

UJ2 

UJ2.J3 

Peataclilotaplianol 

U 

UJ2 

UJ2.J3 

fCP  DiMohred  Melda  -  SW«010(a«/L) 

General 

U 

U 

U 

TUUnai  -  SW7S41(aslL) 

U 

U 

U 

Aneaie-SW7060(Bs/L) 

U 

U 

UJ2 

Maeeaiy  -  SW747(V747l(a|/L) 

0.2SU 

0.27U 

0.29U 

SeleahMi  -  SW7740(iif/L) 

u 

U 

U 

Lead  -  SW742I(n(a.) 

u 

U 

U 
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TABLE  E.27 

Y  OF  TRIP  BLANK  RESULTS.  1989 


TABLE  E.28 

SUMMARY  OF  EQUIPMENT  RINSEATE  BLANK  RESULTS.  1989 
VOLK  FIELD  ANGB,  W1 
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TABLE  E.30 

SUMMARY  OF  TRIP  BLANK  RESULTS,  1990 
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TABLE  E.33  (cool’d) 

SITE  1.  FIRE  TRAINING  AREA 
SUMMARY  OF  SOIL  SAMPLE  HOLDING  TIMES.  1989 
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(3)  -  Extracted  within  10  days  of  sample  receipt  and  analyzed  within  40  days  of  extraction. 

*  -  Duplicates:  VFI-SB35-SS2  of  VFI-SBI9-SS2.  VF1-SB36-SS2  of  VFI-SB2I-SS2.  VF1-SB37-SS2  of  VF1-SB22SS2,  and  VF1-SB38  of  Vf  1  SB27  SS2 


TABLE  E.34 

SITE  I.  FIRE  TRAINING  AREA 
Y  OF  GROUNDWATER  SAMPLE  HOLDING  TIMES.  1989 
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TABLE  E.37 

SITE  5.  KC97  CRASH  SITE 
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TABLE  E.39 

SITE  10.  MUNITIONS  BURIAL  SITE 
SUMMARY  OF  WATER  SAMPLE  HOLDING  TIMES.  1989 
VOLK  FIELD  ANGB.  W1 
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TABLE  E.40 

SUMMARY  OF  TRIP  BLANK  HOLDING  TIMES.  198(> 
VOLK  FIELD  ANGB.  WI 
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TABLE  E.41 

SUMMARY  OF  EQUIPMENT  RINSATE  BLANK  HOLDING  TIMES 
VOLK  FIELD  ANGB,  WI 


TABLE  E.42 

SUMMARY  OP  FIELD  BLANK  HOLDING  TIMES 


TABLE  E.43 

SITE  1.  FIRE  TRAINING  AREA 
SU  MMARY  OF  GROUNDWATER  SAMPLE  HOLDING  TIMES 
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(c)  *  Dissolved  ICP  Metals  include: 

Sb,  Be,  Cd,  Cr,  Cu,  Ni,  Ag,  Zn. 
NA  -  Not  analyzed. 
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TABLE  E.45 

SITE  2.  FORMER  LANDFILL  C 
SUMMARY  OF  WATER  SAMPLE  HOLDING  TIMES, 
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Sb.  Be.  Cd.  Cr.  Cu.  Ni.  Ag. 
-  Indicates  Total  Metals  HT. 


TABLE  E.4S  (cont’d) 

SITE  2.  FORMER  LANDFILL  C 
SUMMARY  OF  WATER  SAMPLE  HOLDING  TIMES 
VOLK  FIELD  ANGB,  WI 
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Sb.  Be,  Cd,  Cr.  Cu.  Ni.  Ag.  Zn 
-  Indicetet  Total  Metali  HT. 
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SITE  3/6,  FUEL  SPILL  SITE 
Y  OF  GROUNDWATER  SAMPLE  HOLDING 


I 


t 


E-110 


r«  ^  m 


1|I|  mil 


O  ui 


lift 

1 1  a  s 


3lf 


8i«|i  iiisi 


SS§22  SS2SS 


llli 


M 


moo^«*«AMOOcsmr*» 


ssiisiiisss 


l|iii|fi|||i 

iiiliiiiiiii 


^p^fn^v^'O'e'or^aoeK.L 

illlilllili^ 

UiUiUittiU«u.u.UiUia.UiUi 

>>>>>>>>>>>> 


-JO  — 

iml 


aj  ft!  ^ 

“9  fTi  H 


H  o  <  “• 
2  ^ 


ki  t 

4  S. 

!i’ 


fti 

^  I  - 

I  -8 

a  ^ 

UJ 


5  SLo 

?  2 

rti 


2  IS  5i 

•O 

>« 


11^1^ 


|^>  f  c 

I  “> 


s  s  s  s  s  s  s 


<s  O  fS  «s  <N  O 


tn  v%  «n  1/^  trt  (S  w% 

f  ^  I  S  S  I 

s  s  s  s  s  s  s 

a  a  d  3  d  3  d 


Os  «0  00  00  ^  «0 


^  ^  ^  ^  ^  ^  ^ 


so  s/\  'O  'O  'O  >6  <0 


1 1  i  I  f  I  i 

os  «"  -•  M  Os  •" 

fjj  Q  «  m  m  <s  m 

O  O  3  ^  o  d  O 


to  m  «/>  w>  so  ^  «A 

I I III I I 


^  ^  ^  ^  o  ^ 

^  ^  ^  s  ^  ^  ^ 

m  cj  m  f^  m  fn 

o  o  o  o  o  o  o 


OS  ^  OS  OS  OS  O  Os 


I  I  I  I  I  I  I 


^  s  ^  ^  ^  ^  s 

«n  ^  ^  so  w  ^ 

§£1  r<  r*  <N  d  ri 

3  o  o  d  3  o 


«9  V)  Cn  M  «9  <0  V) 

U1  U1  Ul  Ul  U1  U  U] 

I  I  I  I  I  I  I 

$$%$$%% 

11(1111 

i  ^  »  i  $  I  ^ 

i  z  z  z  z  2  2 

I  I  I  I  I  I  I 

Sr^r-i^r-r-r* 
U.  u.  uu  u.  Ui  u.  bb 
>>>>>>> 


lilt 


so  so  so  so  s/^ 


1 1 1 1 1 


*9^0^  mmSSSSS 

J  2c.  ssssass 


Q  ui 


12} 

S  P  S  I 


■a  H  T  “S' 

III 


|3|} 

I 


irii 

P§8 


nil 


^  I  -'1 

1 1  S'-* 

^  f  Q  S 

“aiS 

tn 


^  ^  ^  ^  ^  s  ^ 

d  r<»  r*»  ^  ^  ^ 

5  —  555  —  0 


fs*  m  m  »o  so  10 


^  ^  ^  ^  S  S  S 


I  8  I  I  I  I  I 

^  ^  Os  ^  ^  O  ^ 


^  r*  ^  ^  so  fo 

8  8  I  8  8  8 

I  I  I  I  I  I 


ro  —  CN  01  —  —  <N 

lllllll 


O  —  O  O  O  r»  O 

C««  fs*  CM  C#  cs*  r«  CN 

lllllll 


aio  M  M  VI  V)  M 
UI  U  UI  UI  Ui  Ul 

lllllll 

$$$$$$$ 

lllllll 

Hi  I  I 

lllllll 

Sf^r«r^r»-r-r»* 
Ui  U.  Ui  Ui  u.  u.  Ui 
>>>>>>> 


E-112 


0 

I  ^■ 

1 

il«* 

S  a  .e 

3  S  M 

o  o  I 

u  u  3 

I  a  1 

aa-3 

a  a  « 

11^=^ 

00  00'S 

III 

*9  3  .3 

XX  a 

I  I  I 

ss  s 


T 


12 

12 

12 

12 

8  3  7  7 

ilsi 

ifsa 

s 

9  10/12/90 

9  I0/|2«0 

19  10/12/90 

!9  10/12/90 

HI 

y% 

10/29/90  2 
10/29/90  2 
10/29/90  2 
10/29/90  2 

14 

14 

14 

14 

Aromatic 

VoUlilea 
SW8020(a) 
(14  dayi) 

Iff  1 
^  ^ 

1  i  1 1 

Date 

Sampled 

09/30/90 

09/30/90 

09/30/90 

09/30/90 

«i  m  M  «) 

Ul  ill  111  Ul 

A 

1 1  i  i 

M  M  V) 

V)  M  v> 

till 

M  MB  (S 

flB  tt  A  CB 
v>  M  A  V> 

till 

1 1 

u.  u.  S  u. 

>  >  ?■  > 

1 

« 

•s. 

s 

3 


€ 

B 

p 


-  -a 

II 


7  Z 


E-113 


•  • 


•  • 


•  • 


TABLE  E.S1 

SITE  8.  F84  CRASH  SITE 


SITE  9,  FORMER  LANDFILL  B 
SUMMARY  OF  SOIL  SAMPLE  HOLDING  T 
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SITE  9.  FORMER  LANDFILL  B 
Y  OF  GROUNDWATER  SAMPLE  HOLDING  TIMES,  1990 


TABLE  E.54 

SITE  10.  MUNITIONS  BURIAL  SITE 
SUMMARY  OF  SOIL  SAMPLE  HOLDING  TIMES 
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TABLE  E.55 

SITE  10.  MUNITIONS  BURIAL  SITE 
SUMMARY  OF  GROUNDWATER  SAMPLE  HOLDING  TIMES,  1990 
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TABLE  E.56 

SUMMARY  OF  TRIP  BLANK  HOLDING  TIMES, 
VOLK  FIELD  ANGB.  WI 
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(c)  -  Ditioived  ICP  MeUl*  include: 

Sb,  Be,  Cd.  Cr,  Cu.  Ni.  Ag,  Zn. 
NA  -  Not  analyzed 
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TABLE  E.58 

SUMMARY  OF  DUPUCATE  SOIL  SAMPLE  RESULTS,  1989 
VOLK  FIELD  ANGB,  WI 


Coded  Field  Duolicate  SamDlea 

Identifkatioa  Number  One  Identilication  Number  Two 

(Actual  Sample  ID)  (Coded  ID) 

ReaultOne 

Reault  Two 

Mean 

Relative 

Percent 

Difference 

AROMATIC  VOLATILES:  SW8020(ug/kg) 

Toluene 

VF1-SB16  ES(Coiiipoaite  O-lCiJ 

VFI-SB13  ES(Compoei<e  0-10) 

U 

U 

— 

— 

VF4-SB10-SS  1,1. 0-3.0  ES 

VF4-SBt3-SSl.l.0-3.0  ES 

u 

u 

— 

— 

VF1-SBI9-SS2.5.5-8.0  ES 

VFl-SB33-SS2,3.5-8.0  ES 

5.7 

u 

— 

— 

VF1-SB21-SS2.5.5-8.0ES 

VF1-SB36-SS2.5.5-8.0  ES 

U 

u 

— 

— 

VF1-SB22-SS2.5.5-8.0  ES 

VF1-SB37-SS2.5.S-8.0  ES 

U 

u 

— 

— 

VF1-SB27-SS2.5.5-8.0  ES 

VF1-SB38  ES 

U 

u 

— 

— 

ICP  METALS;  SW6010(ug/kg) 

Chromium 

VFI-SB16  ES(Compocite  0-10) 

VF1-SB13  ES(Compoiite  0-10) 

2.000 

2.300 

2.150 

13.95 

VFA-SBlO-SSl.l.O-S.O  ES 

VF4-SB13-SS1.1.0-3.0  ES 

U 

U 

— 

— 

VF1-SB19-SS2.5.5-8.0  ES 

VF1-SB35-SS2.5.5-8.0  ES 

U 

U 

— 

— 

VFI-SB21-SS2.5.5-8.0  ES 

VFI-SB3O-SS2.5.5-8.0  ES 

U 

U 

— 

— 

VFI-SB22-SS2.5.5-8.0  ES 

VF1-SB37-SS2.5.5-8.0  ES 

U 

U 

— 

VFI-SB27-SS2.5.5-8.0  ES 

VF1-SB38  ES 

U 

U 

— 

— 

Copper 

VFI-SB16  ESCCompoiite  0-10) 

VF1-SB13  ES(Compoiite  0-10) 

1,200 

1,700 

1.450 

34.48 

VF4-SB 10-SS  1.1. 0-3.0  ES 

VF4-SB13-SSI,  1. 0-3.0  ES 

U 

U 

— 

— 

VF1-SB19-SS2.5.5-8.0ES 

VF1-SB35-SS2.5.5-8.0  ES 

U 

U 

— 

— 

VF1-SB21-SS2.5.5-8.0ES 

VF1-S836-SS2.5.5-8.0  ES 

U 

U 

— 

— 

VF1-SB22-SS2.5.5-8.0  ES 

VFl-SB37-SS2,5.5-8.0  ES 

U 

u 

— 

— 

VF1-SB27-SS2.5. 5-8.0  ES 

VFI-SB38  ES 

U 

u 

— 

— 

Zinc 

VFt-SB16  ES(Compoiice  0-10) 

VF1-SB13  ES(CofflpoticeO-tO) 

3,400 

3.800 

3,600 

11.11 

VF4-SBIO-SS1,1.0-3.0  ES 

VF4-SB 13-SS  1,1. 0-3.0  ES 

U 

U 

— 

— 

VF1-SB19-SS2.5.5-8.0  ES 

VFI-SB35-SS2.5.5-8.0  ES 

U 

U 

— 

— 

VFl-SB21-SS2,5.5-8.0  ES 

VFl-SB36-SS2,5.5-8.0  ES 

U 

U 

— 

— 

VFl-SB22-SS2,5.5-8.0  ES 

VFI-SB37-SS2.5.5-8.0  ES 

U 

U 

— 

— 

VF1-SB27-SS2.5.5-8.0  ES 

VF1-SB38  ES 

U 

U 

— 

— 

LEAD:  SW7421(ug/kg) 

VFI-SB16  ES(Compotite  0-10) 

VF1-SB13  ES(Compoiite  0-10) 

1.600 

1.300 

1.450 

20.69 

VF4-SB10-SSl,1.0-3.0  ES 

VF4-SB13-SS1.1.0-3.0  ES 

U 

U 

— 

— 

VF1-SB19-SS2.5.5-8.0  ES 

VF1-SB3S-SS2.3.5-8.0  ES 

2.700 

2.200 

2.450 

20.41 

VF1-SB21-SS2.5.5-8.0  ES 

VFl-SB36-SS2,5.5-8.0  ES 

1.300 

1.300 

1.300 

0.00 

VF1-SB22-SS2.5.5-8.0  ES 

VF1-SB37-SS2.5.5-8.0  ES 

1.200 

i.too 

1.150 

8.70 

VF1-SB27-SS2.5.5-8.0  ES 

VF1-SB38  ES 

1.200 

1.200 

1.200 

0.00 
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»  i 
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TABLE  E.59 

SUMMARY  OF  DUPUCATE  GROUNDWATER  SAMPLE  RESULTS.  1989 

VOLK  FIELD  ANGB.  WI 


'«) 


Coded  Field  Duolicate  Samoies 

Idendficadoo  Number  One  Idendiicatioii  Number  Two 
(Actual  Sample  ID)  (Coded  ID) 

Reault  One 

Reault  Two 

Mean 

Relative 

Percent 

Difference 

1 

HALOGENATED  VOLATILES:  SW8010(ug/L) 

» 

Chloroform 

VF10-MW5-W1-ES 

VF10-MW20-W1-ES 

1.4(U) 

1.4<U) 

1.40 

0.00 

VF5-MW1-W1-ES 

VFS-MW20-W1-ES 

0.46(U) 

U 

— 

— 

SEMIVOLATILE  ORGANICS:  SW8270(ug/L) 

1 

bis(2-ethyihexyl)phthalaie 

VF10-MW5-W1-ES 

VF10-MW20-W1-ES 

U 

I2(J2.J3) 

— 

— 

VFS-MWl-WI-ES 

VF5-MW20-W1-ES 

U 

U 

— 

— 

TOTAL  DISSOLVED  SOLIDS:  EI60.I(mg/L) 

» 

VFIO-MWS-WI-ES 

VF10-MW20-W1-ES 

170 

180 

175 

5.71 

VFS-MWl-Wl-ES 

VF5-MW20-W\-ES 

130 

140 

135 

7.41 

ICP  METALS:  SW6010(ug/L) 

Zinc 

1 

VF10-MW5-W1-ES 

VF10-MW20-W1-ES 

35 

59 

47 

51.06 

VFS-MWl-Wl-ES 

VF5-MW20-W1-ES 

U 

U 

— 

— 

MERCURY:  SW7470(ug/L) 

VFIO-MWS-WI-ES 

VF10-MW20-W1-ES 

0.27 

0.28 

0.275 

3.64 

1 

VFS-MWl-Wl-ES 

VF5-MW20-W1-ES 

U 

U 
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TABLE  E.60 

SUMMARY  OF  DUPUCATE  SOIL  SAMPLE  RESULTS,  1990 
VOLK  FIELD  ANGB,  WI 


Coded  Field  Duolicate  Samolea 

Identifier  Number  One  Identifier  Number  Two 

(Actual  Sample  ID)  (Coded  ID) 

Reault  One 

Result  Two 

Mean 

Relative 

Percent 

DiffereiKe 

AROMATIC  VOLATILES:  SW8020  (ug/kg) 

Toluene 

VF3/6-SB6-SS 1-5-6-ES 

VF3/6-SB6-SS1 1-5-6-ES 

U 

U 

— 

— 

VF3/6-SB 1 1  -SS 1-5-6-ES 

VF3/6-SB 11 -SS  U -5-6-ES 

u 

u 

— 

— 

VF3/6-SB 1 6-SS  1-5-6-ES 

VF3/6-SB16-SS1 1-5-6-ES 

73.000 

73.000 

73.000 

0.00 

Xylenei 

VF3/6-SB6-SS 1-S-6-ES 

VF3/6-SB6-SS1 1-5-6-ES 

U 

U 

— 

— 

VF3/6-SB1 1-SS1-5-6-ES 

VF3/6-SB1 1-SSl  1-5-6-ES 

U 

U 

— 

— 

VF3/6-SB I6-SS  1-5-6-ES 

VF3/6-SB 16-SS 1 1  -5-6-ES 

110.000 

130.000 

120.000 

16.7 

TOTAL  PETROLEUM  HYDROCARBONS:  E418.1  (ug/kg) 

VF3/6-SB6-SS  1-5-6-ES 

VF3/6-SB6-SS 1 1  -5-6-ES 

63.000 

67.000 

65.000 

6.15 

VF3/6-SBII-SS1-5-6-ES 

VF3/6-SB 11 -SSI  1-5-6-ES 

38.000 

55.000 

46.500 

36.6 

VF3/6-SB16-SSI-5-6-ES 

VF3/6-SB  16-SS  U -5-6-ES 

3.400.000 

2.300.000 

2.850.000 

38.6 

DISSOLVED  LEAD:  SW7421  (mg/kg) 

VF3/6-SB6-SS  1-5-6-ES 

VF3/6-SB6-SS 11 -5-6-ES 

9.0 

4.0 

6.50 

76.9 

VF3/6-SB 1 1  -SS  1  -5-6-ES 

VF3/6-SB 1 1-SS 1 1-5-6-ES 

1.5J 

I.IJ 

1.30 

30.8 

VF3/6-SB I6-SS  1-5-6-ES 

VF3/6-SB16-SS1 1-5-6-ES 

1  U 

I.IJ 

1.10 

0.00 

'♦/ 


I 


i 


i 


i 


4 
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I 


I 


I 


TABLE  E.61 

SUMMARY  OF  DUPUCATE  GROUNDWATER  SAMPLE  RESULTS.  1990 

VOLK  FIELD  ANGB,  WI 


Coded  Field  Duplicate  Samples 

Identifier  Number  One  Identifier  Number  Two  Result  One 
(Actual  Sample  ID)  (Coded  ED) 

HALOGENATED  VOLATILES:  SW8010  (ug/L) 


Chlorform 

VFI-MW2-1X-ES  VF1-MW25-1X-ES  U 

VF7-MWI-W7-ES  VF7-MW7-W2-ES  U 

VF3/6-MW1-W2-ES  VF3/6-MW9-W2-ES  NA 

VF1-MVV2-W2-ES  VFl-MWt3-W7-ES  U 

VF1-MW9-W2-ES  VF1-MWI4-W2-ES  U 

VF1-BPW-I-W2-ES  VFI-BPW-7-W2-ES  86 

VF2-SW3-W2-ES  VF2-SWS-W2-ES  U 

VF10-MW3-W2-ES  VFIO-MW8-W2-ES  U 


AROMATIC  VOLATILES:  SW8020  (ug/L) 


Benzene 

VF1-MW2-1X-ES  VF1-MW25-IX-ES  U 

VF7-MW1-W2-ES  VF7-MW7-W2-ES  U 

VF3/6-MW1-W2-ES  VF3/6-MMV9-W2-ES  1200 

VF1-MW2-W2-ES  VF1-MW13-W2-ES  0 

VF1-MW9-W2-ES  VF1-MW14-W2-ES  U 

VF1-BPW-I-W2-ES  VF1-BPW-7-W2-ES  0 

VF2-SW3-W2-ES  VF2-SW5-W2-ES  O 

VF10-MW3-W2-ES  VF10-MW8-W2-ES  42 

Ethylbenzene 

VF1-MW2-1X-ES  VF1-MW25-1X-ES  U 

VF7-MW1-W2-ES  VF7-MW7-W2-ES  U 

VF3/6-MWI-W2-ES  VF3/6-MW9-W2-ES  260 

VFI-MW2-W2-ES  VF1-MW13-W2-ES  U 

VF1-MW9-W2-ES  VF1-MW14-W2-ES  0 

VF1-BPW-1-W2-ES  VFI-BPW-7-W2-ES  O 

VF2-SW3-W2-ES  VF2-SW5-W2-ES  U 

VFIO-MW3-W2-ES  VF10-MW8-W2-ES  U 

Toluene 

VFI-M>V2-1X-ES  VF1-MW25-1X-ES  U 

VF7-MW1-W2-ES  VF7-MW7-W2-ES  U 

VF3/6-MW1-W2-ES  VF3/6-MW9-W2-ES  4900 

VF1-MW2-W2-ES  VF1-MW13-W2-ES  1.3 

VF1-MW9-W2-ES  VF1-MW14-W2-ES  U 

VF1-BPW-1-W2-ES  VFI-BPW-7-W2-ES  U 

VF2-SW3-W2-ES  VF2-SWS-W2-ES  U 

VF10-MW3-W2-ES  VF10-MW8-W2-ES  U 


E-125 
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Result  Two  Mean 


u 

u 

NA 

U 

U 

U 

U 

U 


U 

u 

1100 

u 

u 

u 

u 

41 


1150 


41.5 


U  — 

U  — 

260  260 

U  — 

U  — 

U  — 

U  — 

U  — 


U 

U 

4800 

0.95 

U 

U 

U 

U 


4850 

1.13 


Relative 

Percent 

Difference 


8.70 


2.41 


0.00 


2.06 

31.0 


I 


♦ 


» 


» 


» 


I 


» 


I 


TABLE  E.61  (coDt’d) 

SUMMARY  OF  DUPUCATE  GROUNDWATER  SAMPLE  RESULTS,  1990 

VOLK  FIELD  ANGB.  WI 


MJ 

I 


1 

Coded  Field  Duoiii 

Identifier  Number  One 
(Actiul  Sample  ID) 

cate  Samolea 

Identifier  Number  Two 
(Coded  ID) 

ReaultOne 

Result  Two 

Mean 

Relative 

Percent 

Difference 

1 

Xylenes 

VF1-MW2-1X-ES 

VFI-MW25-1X-ES 

U 

u 

— 

— 

VF7-MW1-W2-ES 

VF7-MW7-W2-ES 

u 

u 

— 

— 

VF3/6-MWI-W2-ES 

VF3/6-MW9-W2-ES 

1700 

1800 

1750 

5.71 

1 

VF1-MW2-W2-ES 

VF1-MW13-W7-ES 

U 

u 

— 

— 

1 

VF1-MW9-W2-ES 

VF1-MW14-W2-ES 

U 

u 

— 

— 

VF1-BPW-1-W2-ES 

VF1-BPW-7-W2-ES 

U 

u 

— 

— 

VF2-SW3-W2-ES 

VF2-SWS-W2-ES 

U 

U 

— 

— 

VF10-MW3-W2-ES 

VF10-MW8-W2-ES 

U 

1.4 

— 

— 

1 

TOTAL  PETROLEUM  HYDROCARBONS;  E4t8.1  (ug/L) 

1 

VF1-MW2-1X-ES 

VFI-MW25-1X-ES 

NA 

NA 

VF7-MWI-W2-ES 

VF7-MW7-W2-ES 

U 

U 

— 

— 

VF3/f-MWl-W2-ES 

VF3/6-MW9-WT-ES 

17,000 

14,000 

15,500 

19.4 

VF1-MW2-W2-ES 

VFI-MW13-W2-ES 

U 

2,300 

— 

— 

1 

VFI-MW9-W2-ES 

VFi-MW14-W2-ES 

U 

U 

— 

— 

1 

• 

VFI-BPW-1-W2-ES 

VF1-BPW-7-W2-ES 

U 

U 

— 

— 

VF2-SW3-W2-ES 

VF2-SW5-W2-ES 

U 

U 

— 

— 

VF10-MW3-W2-ES 

VFia-MW8-W2-ES 

u 

1,000 

— 

— 

1 

DISSOLVED  ICP  METALS;  SW6010  (mg/L) 

I 

1 

Copper 

VF1-MW2-1X-ES 

VF1-MW25-1X-ES 

NA 

NA 

— 

— 

VF7-MW1-W2-ES 

VF7-MW7-W2-ES 

U 

117 

— 

— 

VF3/6-MW1-W2-ES 

VF3/fr-MW9-W2-ES 

NA 

NA 

— 

— 

VFI-MW2-W2-ES 

VF1-MW13-W7-ES 

U 

U 

— 

— 

1 

VF1-MW9-W2-ES 

VF1-MW14-W2-ES 

U 

U 

— 

— 

• 

VF1-BPW-1-W2-ES 

VF1-BPW-7-W2-ES 

120 

269 

194.50 

76.6 

VF2-SW3-W2-ES 

VF2-SW5-W2-ES 

U 

U 

— 

— 

VF10-MW3-W2-ES 

VF10-MW8-W2-ES 

U 

U 

— 

— 

Nickel 

1 

VF1-MW2-1X-ES 

VFI-MW25-1X-ES 

na 

NA 

— 

— 

1 

VF7-MW1-W2-ES 

VF7-MW7-W2-ES 

u 

17.3 

— 

— 

VF3/6-MWI-W2-ES 

VF3/6-MW9-W2-ES 

na 

NA 

— 

— 

VFI-MW2-W2-ES 

VFI-MW13-W2-ES 

u 

U 

— 

— 

1 

VFI-MW9-W2-ES 

VF1-MW14-W2-ES 

u 

U 

— 

— 

VFl-BPW-t-W2-ES 

VF1-BPW-7-W2-ES 

u 

U 

— 

— 

1 

VF2-SW3-W2-ES 

VF2-SW5-W2-ES 

u 

U 

— 

— 

1 

VF10-MW3-W2-ES 

VF10-MW8-W2-ES 

u 

U 

1 
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TABLE  E.61  (coat’d) 

SUMMARY  OF  DUPUCATE  GROUNDWATER  SAMPLE  RESULTS.  1990 

VOLK  FIELD  ANGB,  WI 


Coded  Field  Duolicate  Samnlet 

Identifier  Number  One  Identifier  Number  Two 
(Actual  Sample  ID)  (Coded  ID) 

Result  One 

Result  Two 

Mean 

Relative 

Percent 

Difference 

Zinc 

VF1-MW2-1X-ES 

VFI-MW25-IX-ES 

NA 

NA 

VF7-MW1-W2-ES 

VF7-MW7-W2-ES 

U 

28.0 

— 

— 

VF3/6-MWI-W2-ES 

VF3/6-MW9-W2-ES 

NA 

NA 

— 

— 

VF1-MW2-W2-ES 

VFI-MW13-W2-ES 

41.6 

U 

— 

— 

VFI-MW9-W2-ES 

VFI-MW14-W2-ES 

18.S 

I6.S 

17.65 

13.0 

VF1-BPW-1-W2-ES 

VFI-BPW-7-W2-ES 

28.9 

72.2 

50.55 

85.7 

VF2-SW3-W2-ES 

VF2-SW5-W2-ES 

U 

U 

— 

— 

VF10-MW3-W2-ES 

VF10-MW8-W2-ES 

U 

11.014 

— 

— 

DISSOLVED  LEAD;  SW742!  (ug/L) 

VF1-MW2-IX-ES  VF1-MW25-1X-ES 

NA 

NA 

VF7-MWI-W2-ES 

VF7-MW7-W2-ES 

U 

U 

— 

— 

VF3/fr-MWI-W2-ES 

VF3/4-MW9-W2-ES 

U 

U 

— 

— 

VFI-MW2-W2-ES 

VFI-MW13-W2-ES 

U 

U 

— 

— 

VFI-MW9-W2-ES 

VFI-MW14-W2-ES 

U 

U 

— 

— 

VF1-BPW-I-W2-ES 

VFI-BPW-7-W2-ES 

23.SI 

27.91 

26.70 

8.99 

VF2-SW3-W2-ES 

VF2-SW5-W2-ES 

0 

U 

— 

— 

VF1D-MW3-W2-ES 

VFI0-MWB-W2-ES 

U 

U 

— 

_ 

TOTAL  DISSOLVED  SOLIDS:  EI60.1  (ug/L) 

VFI-MW2-IX-ES  VFI-MW25-IX-ES 

NA 

NA 

VF7-MWI-W2-ES 

VF7-MVV7-W2-ES 

94.000 

71.000 

82.500 

27.9 

VF3/6-MWI-W2-ES 

VF3/6-MWJ-W2-ES 

270.000 

330.000 

300.000 

20.0 

VFI-MW2-W2-ES 

VFI-MWI3-W2-ES 

59.000 

63.000 

61.000 

6.56 

VFI-MW9-W2-ES 

VFI-MW14-W2-ES 

30.000 

22.000 

26.000 

30.8 

VFI-BPW-I-W2-ES 

VFI-BPW-7-W2-ES 

37.000 

30.000 

33.500 

20.9 

VF2-SW3-W2-ES 

VF2-SW3-W2-ES 

330.000 

340.000 

335.000 

2.99 

VFI0-MW3-W2-ES 

VFIO-MWS-W2-ES 

57.000 

54.000 

55.500 

5.41 

«• 


*) 


A. 


i 
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TABLE  E.62 

TRIP  BLANK  IDENTIFICATION,  1989 
VOLK  FIELD  ANGB.  WI 


Trip  Blank 


Date  Aaaociated 

Sampled  Sample  Identificatioa 


VF-TBl-ES 

1 1/02/89 

VF1-MW5-W1-ES 

VFl-ERBl-ES 

•* 

t 1/02/89 

VF4-SB9-SS1.3.5-S.5 

VF4-SB9-SS2.S.S-10.S 

VF4-SB10-SSl,1.0-3.0 

VF4-SB10-SS2.8.0-10.0 

VF4-SB11-SS1.1.0-3.0 

VF4-SB  11-552,4.0-6.0 

VF4-5B13-5S1.1.0-3.0 

VF1-5B13  (Compotite  0-10) 

VF1-5B16  (Compoaite  0-10) 

VF1-5B17-SS1.1.0-3.0 

VF1-SB17-552.4.0-6.0 

VFt-5B18-551.1.0-3.0 

VF1-SB18-552.4.0-6.0 

VF-TB2-ES 

n/03/89 

VF1-MW6-W1-E5 

VF1-MW7-W1-ES 

VF-FBl-HPLC-ES 

VF-FB1-PW-E5 

VF-ERB2-ES 

VF-TB3-ES 

n/04/89 

VF1-MW8-W1-ES 

VF3/6-MW6-WI-ES 

VF-ERB3-ES 

•• 

1 1/04/89 

VF5-5B1-5SI,0-1.0 
VF5-SB1-5S2.3.5-5.5 
VF5-5B2-S51. 0-2.0 
VF5-SB2-552.3.5-5.5 
VF5-SB2-SS3.5.5-8.0 
VF5-5B3-SS  1,3.5-60 
VF5-5B4-5S1, 0-2.5 
VF5-5B4-SS2,3.5-6.0 

+VF-TB5A-ES 

1 1/06/89 

VFlO-SWl-Wl-ES 

VF10-5W2-W1-ES 

VFI&-SW4-W1-ES 

VF10-MW7-W1-ES 

*• 

11/06/89 

VF5-SB5-SSl,3.5-6.0 

VF5-SB6-5Sl,3.5-6.0 

VF5-5B7-SSl,3.5-6.0 

VF5-SB8-5SI, 0-2.0 

VF5-5B8-SS2,3.5-6.0 

VF5-SB9-5SI,3.5-6.0 

VF5-5B10-SSl,3.5-6.0 

VF5-rBn-5Sl,3.5-6.0 

TABLE  E.62  (coot’d) 

TRIP  BLANK  IDENTinCATION.  1989 


VOLK  FIELD  ANGB. 

WI 

Date 

Aaaocialed 

Trip  Blank 

Sampled 

Sanqile  Uenlilicatiaa 

VF10-TB5-ES 

•U/06/89 

VF10-MW5-WI-ES 

VF10-MW20-W1-ES 

1 

1 1/07/89 

VF1-SBI9-SS1, 0-2.0 

VFI-SB19-SS2.S.S-8.0 

VFt-SB20-SS1.0-2.S 

VF1-SB20-SS2.S.5-8.0 

VFI-SB21-SS1. 0-2.5 

VFI-SB21-SS2.5.5-8.0 

VF1-SB3S-SS2.5.S-8.0 

VFl-SB36-SS2,5.5-8.0 

» 

1 1/07/89 

VF1-SB22-SSI.O-2.5 

VF1-SB22-SS2.5.5-8.0 

VFI-SB23-SS1.0-2.S 

VF1-SB23-SS2.5.5-8.0 

VF1-SB23-SS3. 10.0-12.5 

VF1-SB28-SS1. 0-2.5 

VF1-SB28-SS2.5.5-8.0 

VF1-SB37-SS2.5.5-8.0 

> 

VF-TB6-ES 

11/08/89 

VF3/6-MW2-W1-ES 

VF3/6-MW4-W1-ES 

VFI-SB24-SS1. 0-2.0 

VFI-SB24-SS2.5.5-8.0 

VFt-SB25-SSI. 0-2.0 

VF1-SB25-SS2.5.5-8.0 

VFI-SB26-SSI. 0-2.0 

VFI-SB27-SS1. 0-2.0 

VF1-SB27-SS2.5.5-8.0 

VF1-SB29-SS1.0-2.0 

VF1-SB29-SS2.5.5-8.0 

• 

VF1-SB30-SSI. 0-2.0 

VFI-SB30-SS2.5.5-8.0 

VFI-SB31-SSI. 0-2.0 

VF1-SB31-SS2.5.5-8.0 

VFI-SB38 

• 

♦VF-TB8-ES 

11/08/89 

VF-ERB4-E5 

VF-TB9-ES 

11/09/89 

VF3/6-MW3-W1-ES 

VF3/6-MW5-WI-ES 

VF5-MW1-W1-ES 

VF5-MW20-W1-ES 

• 

VF-TBIO-ES 

1 1/1C.'89 

VF10-MW6-W1-ES 

♦  -  There  wet  no  VF-TB4-ES  or  VF-TB7-ES  lent. 

*  -  Semple*  were  collected  on  1 1/06/89  end  wot  to  the 

laboratory  on  1 1/07/89. 

**  -  No  Trip  Blank  anoctated  with  theae  lamplea. 
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TABLE  E.63 

EQUIPMENT  RINSATE  IDENTIFICATION,  1989 
VOLK  FIELD  ANGB,  WI 


Date 

Asaociated 

Equipoieiit  RioMle 

Sampted 

RampLi  Ideatificatioo 

Vl-'cRBl-ES 

II/02/S9 

VF1-MW5-WI-ES 

• 

VF-ERB2-ES(1) 

11/03/89 

VFI-MW6-W1-ES 

VF1-MW7-W1-ES 

VF-FBl-HFLC-ES 

VF-FBl-PW-ES 

(2) 

1 1/02/89 

VF4-SB9-SSl,3.5-5.5 

VF4-SB9-SS2.8.S-10.S 

VF4-SB10-SS1.1.0-3.0 

VF4-SB10-SS2.8.0-10.0 

VF4-SB11-SS1.1.0-3.0 

• 

VF4-SB11-SS2.4.0-6.0 

VF4-SB13-SS1.1.0-3.0 

VF1-SB13  (Compoea*  0-10) 

VFt-SB16  (Compoole  O-IO) 

VF1-SB17-SS1.1. 0-3.0 

VFl-SB  17-882,4.0-6.0 

VF1-8B18-8S  1.1. 0-3.0 

VF1-8B18-8S2.4.0-6.O 

• 

VF-ERB3-ES(3) 

11/04/89 

VF1-MW8-W1-ES 

VF3/6-MW6-W1-ES 

• 

11/06/89 

VF10-8W1-W1-ES 

VF10-8W2-W1-ES 

VFI0-8W4-W1-ES 

VF10-MW7-W1-ES 

ll/06«9(4) 

VF10-MW5-W1-ES 

VFIO-MW20-W1-E8 

a 

(2) 

11/04/89 

VF5-8B1-881.O-1.0 

VF5-8Bl-882,3.5-5.5 

VF5-8B2-881, 0-2.0 

VF5-8B2-8S2.3.5-5.5 

VF5-8B2-8S3,5.5-8.0 

VF5-8B3-881.3.5-6.0 

W 

VF5-8B4-SS1.0-2.5 

VF5-SB4-882,3.5-6.0 

i 

(2) 

11/06/89 

VF5-8B5-8S1.3.5-6.0 

VF5-SB6-SSl,3.5-6.0 

VF5-8B7-8S1.3.5-6.0 

VF5-8B8-8S1. 0-2.0 

VF5-8B8-8S2.3.5-6.0 

VF5-8B9-SSl,3.5-6.0 

VF5-8B10-8S1.3.5-6.0 

VF5-8B1 1-881.3.5-6.0 

• 

(2) 

1 1/07/89 

VF1-8B19-8S1.0-2.0 

VF1-8B19-8S2.5.5-8.0 

VF1-SB20-8S1. 0-2.5 

VF1-5B20-SS2.5.5-8.0 

VF1-8B21-8S1.0-2.5 

VF1-5B21-SS2.5.5-8.0 

VF1-8B35-SS2.5.5-8.0 

VFI-8B36-8S2.5.5-8.0 

» 
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TABLE  E.63  (coofd) 

EQUIPMENT  RINSATE  IDENTIFICATION.  1989 
VOLK  FIELD  ANGB,  WI 


Dele 

AMOcieled 

Equipment  Rinaate 

■Sampled 

Semple  Ueatifketion 

(2) 

1 1/07/89 

VFI-SB22-SS1.0-2.5 

VF1-SB22-SS2.S.S-8.0 

VF1-SB23-SS1.0-2.5 

''F1-SB23-SS2.5.5-8.0 

VFI-SB23-SS3. 10.0-12.5 

VF1-SB28-SS1. 0-2.5 

VF1-SB28-SS2.5.5-8.0 

VF1-SB37-SS2.5.5-8.0 

• 

(2) 

1 1/08/89 

VF1-SB24-SS1. 0-2.0 

VF1-SB24-SS2.5.5-8.0 

VF1-SB25-SS1.0-2.0 

VFI-SB2S-SS2.5.5-8  0 

VF1-SB26-SS1.0-2.0 

VF1-SB27-SSI, 0-2.0 

VF1-SB27-SS2.5.5-8.0 

VF1-SB29-SS1.O-2.0 

VF1-SB29-SS2.5.5-8.0 

VF1-SB30-SS1. 0-2.0 

VF1-SB3O-SS2.5.5-8.0 

• 

VF1-SB31-SS1.0-2.0 

VFl-SB31-SS2,5.5-8  0 

VF1-SB38 

i 

VF-ERB4-ES(S.6) 

11/08/89 

VF3/6-MW2-Wl-ES(7) 

VF3/6-MW4-WI-ES(7) 

11/09/89 

VF3/6-MW3-W1-ES 

VF3/6-MW5-W1-ES 

VF5-MW1-W1-ES 

VF5-MW20-W1-ES 

• 

11/10/89 

VF10-MW6-W1-ES(8) 

(1)  -  VF-ERB2-ES  was  uulyzed  for  SWSOlO  ud  SW8020  only. 

VF-ERBI-ES  U  effective  for  the  lampiee  on  thii  dele 
for  all  (he  paramcteri. 

(2)  -  No  Equipment  Riiualea  aiiociated  with  theae  tamplea. 

(3)  -  No  iam|dca  were  collected  on  1  l/OS/89. 

(4)  -  Theae  aamplea  were  collected  on  1 1/06/89  and  were 

aeoc  to  the  laboratory  on  1 1/07/89. 

(5)  -  EquipoMol  Rinaata  waa  collected  on  1 1/08/89  and  aent 
to  (he  laboratory  on  1 1/09/89. 

(6)  -  Two  VF-ERB^ES’a  were  collected.  The  one  collected  on 

1  l/OS/89  waa  not  aent  in  for  analyaia. 

(7)  -  Theae  aamplea  were  collected  on  1 1/08/89  and  were 

seat  to  the  laboratory  on  1 1/08/89. 

(8)  -  This  sample  exceeds  the  every  other  day  requirement 

for  Equipment  Rinaates. 


•  • 
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TABLE  E.64 

FIELD  BLANK  IDENTIFICATION.  1989 
VOLK  FIELD  ANGB.  W1 


Date 

Associated 

Field  Blanks 

Sampled 

Sample  Identificatioo 

VF-FBl-HPLC-ES 

11/02/89 

VF1-MW5-W1-ES 

• 

VF-FBl-PW-ES 

VFl-ERBl-ES 

1 1/02/89 

VF4-SB9-SS1.3.5-5.S 

VF4-SB9-SS2.8.5-10.5 

VF4-SB10-SSI.1.0-3.0 

VF4-SB10-SS2.8.0-10.0 

VF4-SBll-SSl,1.0-3.0 

VF4-SB11-SS2.4.0-6.0 

VF4-SB13-SSl,1.0-3.0 

• 

VFI-SB13  (Composite  0-10) 

VF1-SB16  (Composite  0-10) 
VF1-SB17-SS1.1.0-3.0 

VFl-SB17-SS2,4.0-6.0 

VF1-SB18-SS1.1.0-3.0 

VF1-SB18-SS2.4.0-6.0 

• 

11/03/89 

VF1-MW6-W1-ES 

VFI-MW7-W1-ES 

VF-ERB2-ES 

• 

11/04/89 

VF1-MW8-W1-ES 

VF3/6-MW6-W1-ES 

VF-ERB3-ES 

11/04/89 

VF5-SBI-SS1.0-1.0 

VF5-SB1-SS2.3.5-5.5 

VF5-SB2-SS1.0-2.0 

VF5-SB2-SS2,3.5-5.5 

VF5-SB2-SS3.5.5-8.0 

VF5-SB3-SS1.3.5-6.0 

• 

VF5-SB4-SS1. 0-2.5 

VF5-SB4-SS2.3.5-6.0 

» 

11/06/89 

VFIO-SWI-Wl-ES 

VF10-SW2-W1-ES 

VFIO-SW4-W1-ES 

VF10-MW7-W1-ES 

» 

11/06/89 

VF5-SB5-SS1.3.5-6.0 

VF5-SB6-SS1.3.5-6.0 

VF5-SB7-SS1.3.5-6.0 

VF5-SB8-SS1.0-2.0 

VF5-SB8-SS2,3.5-6.0 

VF5-SB9-SS1.3.5-6.0 

VF5-SBIO-SS1.3.5-6.0 

VF5-SB11-SS1.3.5-6.0 

• 

» 


•  •  • 


•  •  •  • 
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TABLE  E.64  (coot'd) 

FIELD  BLANK  IDENTinCATION.  1989 
VOLK  FIELD  ANGB.  WI 


Date 

Associated 

Field  Blanks 

Sampled 

Sample  Identification 

U/06/89 

VF10-MW5-W1-ES 

VF10-MW20-W1-ES 

1 

1 1/07/89 

VF1-SB19-SS1.0-2.0 

VF1-SB19-SS2.5.5-8.0 

VF1-SB20-SS1.0-2.S 

VF1-SB20-SS2.5.5-8.0 

VF1-SB21-SS1. 0-2.5 

VF1-SB21-SS2.5.5-8.0 

VF1-SB35-SS2.5.5-8.0 

VF1-SB36-SS2.S.S-8.0 

w 

U/07/89 

VF1-SB22-SS1.0-2.5 

VF1-SB22-SS2.5.5-8.0 

VFl-SB23-SSl,0-2.5 

VF1-SB23-SS2.5.5-8.0 

VF1-SB23-SS3, 10.0-12.5 
VFI-SB28-SS1.0-2.5 

VF1-SB28-SS2.5.5-8.0 

1 

VFI-SB37-SS2.5.5-8.0 

11/08/89 

VF3/6-MW2-W1-ES 

VF3/6-MW4-W1-ES 

VF1-SB24-SS1, 0-2.0 

VF1-SB24-SS2.5.5-8.0 

VF1-SB25-SS1.0-2.0 

VFI-SB25-SS2.5.5-8.0 

VFI-SB26-SS1. 0-2.0 

VFI-SB27-SS1.0-2.0 

VF1-SB27-SS2.5.5-8.0 

VF1-SB29-SS1.0-2.0 

» 

VF1-SB29-SS2.5.5-8.0 

VFl-SB30-SSl,0-2.0 

VFl-SB30-SS2,5.5-8.0 

VF1-SB31-SS1, 0-2.0 

VF1-SB3I-SS2.5.5-8.0 

VF1-SB38 

11/08/89 

VF-ERB4-ES 

1 

11/09/89 

VF3/6-MW3-W1-ES 

VF3/6-MW5-W1-ES 

VF5-MW1-W1-ES 

VF5-MW20-WI-ES 

1 

11/10/89 

VFlO-MWfr-Wl-ES 

E-133 
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TABLE  E.6S 

LABORATORY  IDENTIFICATION,  1989 
VOLK  FIELD  ANGB.  WI 


» 


♦) 


I 


Log  Number 

Specific 

Batch  Sample  Sample  ID 


89-9534 


89-9546 


-1 

VF5-SB1-SS1-O-1.0 

-2 

VF5-SBI-SS2-3.5-5.5 

-3 

VF5-SB2-SS1-O-2.0 

-4 

VFS-SB2-SS2-3.5-5.5 

-5 

VF5-SB2-SS3-S.5-8.0 

-6 

VF5-SB3-SS1-3.5-6.0 

-7 

VF5-SB4-SS1-0-2.5 

-8 

VF5-SB4-SS2-3.5-6.0 

-9 

VF4-SB9-SS1-3.5-5.5 

-10 

VF4-SB9-SS2-8.5-10.5 

-U 

VF4-SB10-SS1-1.0-3.0 

-12 

VF4-SB13-SS1-1. 0-3.0 

-13 

VF4-SB10-SS2-8.0-10.0 

-14 

VF4-SB11-SS1-1.0-3.0 

-15 

VF4-SBI1-SS2-4.0-6.0 

-16 

VFl-SB16(COMP.0-10) 

-17 

VF1-SB17-SS1-1. 0-3.0 

-18 

VF1-SB17-SS2-4.0-6.0  . 

-19 

VF1-SB18-SS1-1. 0-3.0 

-20 

VF1-SB18-SS2-4.0-6.0 

-21 

VFi-SBt3 

-22 

VFI-MW6-WI-ES 

-23 

VF1-MW7-WI-ES 

-24 

VF1-MW5-WJ-ES 

-25 

VFI-MW8-W1-ES 

-26 

VF-3/6-MW6-W1-ES 

-27 

VFI-MW8-W1-ES 

-28 

VF1-MW6-WI-ES 

-29 

VF1-MW7-W1-ES 

-30 

VF1-ERB1-E5 

-31 

VF-TBl-ES 

-32 

VF-TB2-ES 

-33 

VF-TB3-ES 

-34 

VF-ERB2-ES 

-35 

VF-FBl-HPLC-ES 

-36 

VF-FBl-PW-ES 

-37 

VFl-FBl-PW-ES 

-38 

VF-ERB3-ES 

-39 

VFI-MW3-W1-ES 

-1 

VFIO-SWl-Wl-ES 

-2 

VF10-SW2-W1-ES 

-3 

VF10-SW4-W1-ES 

-4 

VF10-MW7-WI-ES 

-5 

VF-TB5-ES 

-6 

VF5-SB10-SSl-3.5-6,0 

-7 

VF5-SB9-SSI-3.5-6.0 

-8 

VF5-SB1-SSI-3.5-6.0 

-9 

VF5-SB8-SS1-O-2.0 

-10 

VF5-SB8-SS2-3.5-6.0 

-11 

VF5-SB6-SS1-3.5-6.0 

-12 

VF5-SB7-SS1-3.5-6.0 

-13 

VF5-SB5-SS1-3.5-6.0 

Ar, 


I 


I 


I 


I 


» 


i 


i 
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TABLE  E.6S  (coot’d) 
LABORATORY  IDENTIFICAT[ON.  1989 
VOLK  FIELD  ANGB,  WI 


Los  Number 

Specific 

Batch  Sample 

Sunple  ID 

$9-9580 

-1 

VFIO-MWS-WI-ES 

-2 

VF10-MW20-W1-ES 

-3 

VF10-MW7-WI-ES 

-4 

VF10-SW4-WI-ES 

-5 

VF10-MW5-W1-ES 

-6 

VFIO-MWTO-WI-ES 

-7 

VF-TB5-ES 

-8 

VF1-SB19-SS1-O-2.0 

-9 

VF1-SB19-SS2-S.S-8.0 

-10 

VF1-SB35-SS2-5.5-8.0 

-n 

VFI-SB20-SSI-0-2.5 

-12 

VF1-SB20-SS2-5.5-8.0 

-13 

VF1-SB21-SS1-0-2.5 

-14 

VFI-SB21-SS2-5.5-8.0 

-15 

VF1-SB36-SS2-5.5-8.0 

-16 

VF1-SB22-SSI-0-2.5 

-17 

VF1-SB22-SS2-5.S-8.0 

-18 

VF1-SB37-SS2-5.5-I.0 

-19 

VF1-SB28-SS1-0-2.5 

-20 

VFI-SB2S-SS2-S.S-8.0 

-21 

VF1-SB23-SS1-0-2.5 

-22 

VF1-SB23-SS2-S.5-8.0 

-23 

VF1-SB23-SS3-10.0-12.5 

89-9606 

-1 

VF3/6-MW4-WI-ES 

-2 

VF3/6-MW2-WI-ES 

-3 

VF-TB6-ES 

-4 

VF1-SB25-SS1-0-2.0 

-5 

VF1-SB25-SS2-5.5-K  0 

-6 

VFI-SB26-SS1-1.0-2.0 

-7 

VF1-SB26-SS2-5.5-8.0 

-8 

VF1-SB27-SS1-O-2.0 

-9 

VF1-SB27-SS2-5.5-8.0 

-10 

VF1-SB24-SSI-0-2.0 

-11 

VF1-SB24-SS2-5.5-8.0 

-12 

VFI-SB29-SS1-0-2.0 

-13 

VFl-SB2>-SS2-5.5-8.0 

-14 

VF1-SB30-SSI-0-2.0 

-IS 

VFI-SB30-SS2-5.5-8.0 

-16 

VF1-SB38 

-17 

VF1-SB31-SS1-0-2.0 

-18 

VF1-SB31-SS2-5.5-8.0 

89-9848 

-1 

VF-ERB4-ES 

-2 

VF-TB8-ES 

-3 

VF-TBIO-ES 

-4 

VF-TB9-ES 

-5 

VFia-MW6-Wl-ES 

-6 

VF5-MW1-WI-ES 

-7 

VF-MW20-W1-ES 

-8 

VF3/6-MW5-W1-ES 

-9 

VF3/6-MW3-W1-WS 

k 


I 


» 


» 


I 


I 
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TABLE  E.66 

TRIP  BLANK  IDENTIFICATION.  1990 
VOLK  FIELD  ANGB.  WI 


Trip  Blanks 

Date 

Sampled 

Associated 

Sample  IdentiiicatiQn 

VF-TBl-lX 

09/25/90 

VF1-MW5-1X 

VF3/6-MW6-X1 

VF-ERl-Xl 

VF-FBl-lX 

t 

VF-TBI-W2-ES 

09/30/90 

VF8-SBt-SS  1.0-2 

VF8-SB1-SS  1.4-6 

VF8-SB2-SS  1.0-2 

VF8-SB2-SS  1.4-6 

VF-ER1-W2-ES 

» 

VF-TB2-W2-ES 

10/03/90 

VF1-MW5-2X-ES 

VF3/6-MW6-2X-ES 

VF-TB3-W2-ES 

10/10/90 

VF1-MW12-1X-ES 

VF1-MW25-W2-ES 

VF-ER2-W2-ES 

1 

VF-TB4-W2-ES 

lO/U/90 

VF3/6-SB1-SS  1.0-1 

VF3/6-SB2-SS  1.0-1 

VF3/6-SB3-SS  1,0-05 

VF3/6-SB4-SS1. 0-0.5 

VF-ER5-W2-ES 

1 

VF-TBS-W2-ES 

10/16«0 

VF3/6-SB1-SS1.4-5 

VF3/6-SB2-SS  1,4-5 

VF3/6-SB3-SS  1.5-6 

VF3/6-SB4-SS1.6-7 

VF3/6-SB5-SS  1.5-6 

VF3/6-SB6-SS  1,5-6 

VF3/6-SB6-SS  11.5-6 

1 

VF-TB6-W2-ES 

10/17/90 

VF3/6-SB7-SS  1.5-6 

VF3/6-SB8-SS  1.5-6 

VF3/6-SB9-SS  1,4-5 

VF3/6-SB10-SS1.2-3 

VF-ER4-W2-ES 

» 

VF-TB7-W2-ES 

10/23/90 

VF8-MW1-W2-ES 

VF2-MW1-W2-ES 

VF7-MW6-W2-ES 

VF-ER5-W2-ES 

• 

VF-TB8-W2-ES 

10/24/90 

VF9-MWI-W2-ES 

VF1-ET1-W2-ES 

VF3/6-MW4-W2-ES 

VF7-MW2-W2-ES 

E-136 
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VF-TB10-W2-ES  10/26/90 


VF-TBII-W2-ES  10/27/90 

(Not  analyzed  for 
SWSOlO) 


VF-TB 1 1 -W2-ES  10/28/90 


VF-TB12-W2-ES  10/29/90 


VF-TB13-W2-ES 


10/30/90 


1990 


WI 


Asiociated 
Sample  Identificatioa 

VF7-MWI-W2-ES 

VF7-MW3-W2-ES 

VF7-MW4-W2-ES 

VF7-MW5-W2-ES 

VF7-MW6-W2-ES 

VF7-MW7-W2-ES 

VF-ER6-W2-ES 

VF-FB2-W2-ES 

VF-FB3-W2-ES 

VF9-MW2-W2-ES 

VF9-MW3-W2-ES 

VF92-BBW1-W2-ES 

VF3/6-MW2-W2-ES 

VF3/6-MW7-W2-ES 

VF3/6-MW3-W2-ES 

VF3/6-MW6-W2-ES 

VF2-MW3-W2-ES 

VF2-MW5-W2-ES 

VF-ER7-W2-ES 

VFlO-SBl-SSl.1-2 

VF10-SB2-SS1.1-2 

VF10-SB3-SSI.I-2 

VF10-MWI-W2-ES 

VF10-MW2-W2-ES 

VF10-MW3-W2-ES 

VF10-MW4-W2-ES 

VF10-MW5-W2-ES 

VF10-MW6-W2-ES 

VFI0-MW7-W2-ES 

VF10-MW8-W2-ES 

VF9-SBl-SSl,l-2 
VF9-SB2-SS  1.1-2 
VF9-SB3-SS  1.1-2 
VF2-SB2-SS  1.1-2 
VF5-MW1-W2-ES 

VF2-SB1-SS1.1-2 

VF2-SB3-SS1.1-2 

VF2-SB4-SS  1.1-2 

VF2-SB5-SS  1.1-2 

VF3/6-MW5-W2-ES 

VF3/6-MW8-W2-ES 

VF-ER8-W2-ES 


TABLE  E.66  (coat’d) 

TRIP  BLANK  IDENTinCATION.  1990 
VOLK  FIELD  ANGB.  WI 


Trip  Blanks 


Data  Associated 

■Samplatl  Sample  Identificalioa 


VF-TB14-W2-ES 

11/05/90 

VF1-MW1-W2-ES 

VF1-MW4-W2-ES 

VF-TB15-W2-ES 

11/06/90 

VF8-MW1-W2-ES 

VF3/6-MW1-W2-ES 

VF3/6-MW9-W2-ES 

VF2-MW2-W2-ES 

VF2-MW4-W2-ES 

VF1-ET2-W2-ES 

VF1-ET6-W2-ES 

VF-ER9-W2-ES 

VF-TB16-W2-ES 

11/07/90 

VF1-ET7-W2-ES 

VFI-MW2-W2-ES 

VFt-MW3-W2-ES 

VFI-MW6-W2-ES 

VF1-MW7-W2-ES 

VF1-MW12-W2-ES 

VF1-MW13-W2-ES 

VF-FB4-W2-ES 

VF-TB17-W2-ES 

11/07/90 

VF3/6-SBn-SSI,5-6 

VF3/6-SB1I-SSU.5-6 

VF3/6-SB12-SSl,3-4 

VF3/6-SBI3-SS  1.5-6 

VF3/6-SB14-SS  1,5-6 

VF3/6-SB15-SS1.7-8 

VF3/6-SB16-SSI,5-6 

VF3/6-SB16-SSn.5-6 

VF-ER10-W2-ES 

VF-TB1J-W2-ES 

U/08/90 

VF1-MW5-W2-ES 

VF1-MW8-W2-ES 

VF1-MW9-W2-ES 

VF1-MW10-W2-ES 

VFI-MW11-W2-ES 

VF1-MW14-W2-ES 

VF-ERn-W2-ES 

VF-TB19-W2-ES 

11/09/90 

VF3/6-TW1-W2-ES 

VF1-BPW-1-W2-ES 

VF1-BPW-2-W2-ES 

VFI-BPW-4-W2-ES 

VF1-BPW-7-W2-ES 

VF-TB20-W2-ES 

11/10/90 

VF2-SW1-W2-ES 

VF2-SW2-W2-ES 

VF2-SW3-\V2-ES 

VF2-SW4-W2-ES 

VF2-SW5-W2-ES 

VFB5-W2-ES 

TABLE  E.67 

EQUIPMENT  RINSATE  BLANK  IDENTinCATION.  1990 
VOLK  FIELD  ANGB,  WI 


Date 

Aaaociated 

Equipment  Rinsetes 

Sampled 

Sample  Identification 

VF-ERl-Xl 

09/25/90 

VF1-MW5-1X 

VF3/6-MW6-X1 

• 

10/03/90 

VF1-MW5-2X-ES 

VF3/6-MW6-2X-ES 

VF-ERI-W2-ES 

09/30/90 

VFS-SBl-SSl.0-2  ES 

VFS-SBl-SSl.4-6  ES 

A 

VFB-SB2-SS  1.0-2  ES 

VFS-SB2-SS  1.4-6  ES 

V 

VF-ER2-W2-ES 

10/10/90 

VF1-MW12-1X-ES 

VF1-MW2S-W2-ES 

VF-ER3-W2-ES 

10/14/90 

VF3/6-SB1-SS  1.0-1  ES 

VF3/6-SB2-SS  1.0-1  ES 
VF3/6-SB3-SS1.0-0.5  ES 

VF3/6-SB4-SS1. 0-0.5  ES 

• 

10/16/90 

VF3/6-SBl-SSl;4-5  ES 
VF3/6-SB2-SS1.4-5  ES 

VF3/6-SB3-SS  1.5-6  ES 

VF3/6-SB4-SS  1.6-7  ES 
VF3/6-SB5-SS1.5-6  ES 
VF3/6-SB6-SS1.5'6  ES 

VF3/6-SB6-SS1 1.5-6  ES 

• 

VF-ER4-W2-ES 

10/17/90 

VF3/6-SB7-SS  1.5-6  ES 

VF3/6-SB8-SS  1.5-6  ES 

VFV6-SB9-SS  1.4-5  ES 
VF3/6-SB10-SS1.2-3  ES 

VF-ER5-W2-ES 

10/23/90 

VFS-MW1-W2-ES 

VF2-MW1-W2-ES 

VF7-MW6-W2-ES 

10/24«0 

VF9-MW1-W2-ES 

VFI-ETI-V/2-ES 

VF3/6-MW4-W2-ES 

VF7-MW2-W2-ES 

• 

VF-ER6-W2-ES 

10/25/90 

VF7-MW1-W2-ES 

VF7-MW3-W2-ES 

VF7-MW4-W2-ES 

VF7-MW5-W2-ES 

VF7-MW6-W2-ES 

VF7-MW7-W2-ES 

• 

10/26«0 

VF0-MW2-W2-ES 

VF9-MW3-W2-ES 

VF92-BBW1-W2-ES 

VF3/6-MW2-W2-ES 

VF3/6-MW7-W2-ES 

• 

E-139 


TABLE  E.67  (coot’d) 

EQUIPMENT  RINSATE  BLANK  IDENTIFICATION.  1990 
VOLK  FIELD  ANGB.  WI 


VF-ER8-W2-ES 


10/29/90 


10/30/90 


VF-ER9-W2-ES 
(CoUecud  1 1/06/90) 


1 1/05/90 


ll/06«0 


11/07/90 


VF10-SB2-SSI.1-2  ES 

VF10-SB3-SS  1.1-2  ES 

VFI0-MW1-W2-ES 

VF10-MW2-W2-ES 

VF10-MW3-W2-ES 

VF10-MW4-W2-ES 

VF10-MW5-W2-ES 

VF10-MW6-W2-ES 

VF10-MW7-W2-ES 

VF10-MW8-W2-ES 

VF9-SBl-SSl,l-2  ES 

VF9-SB2-SSl,l-2  ES 

VF9-SB3-SS1.1-2  ES 

VF2-SB2-SSI.1-2  ES 

VF5-MWI-W2-ES 

VF2-SBI-SS1.1-2  ES 
VF2-SB3-SS  1.1-2  ES 
VF2-SB4-SS1.1-2  ES 
VF2-SB5-SS1.1-2  ES 
VF3/6-MW5-W2-ES 
VF3/6-MW8-W2-ES 

VF1-MW1-W2-ES 

VF1-MW4-W2-ES 

VF8-MW1-W2-ES 

VF3/6-MW1-W2-ES 

VF3/6-MW9-W2-ES 

VF2-MW2-W2-ES 

VF2-MW4-W2-ES 

VF1-ET2-W2-ES 

VF1-ET6-W2-ES 

VF1-ET7-W2-ES 

VF1-MW2-W2-ES 

VF1-MW3-W2-ES 

VF1-MW6-W2-ES 

VF1-MW7-W2-ES 

VF1-MW12-W2-ES 

VF1-MW13-W2-ES 


E-140 
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TABLE  E.67  (coat’d) 

EQUIPMENT  RINSATE  BLANK  IDENTinCATION.  1990 
VOLK  FIELD  ANGB.  W1 


» 


Equipment  Rinantes 

Date 

Sampled 

Aaaociated 

Sam|de  Identification 

VF-ERIC^  W2-ES 

11/07/90 

VF3/6-SB11-SS1.5-6  ES 
VF3/6-SBll-SSll,S-6  ES 
VF3/6-SB12-SS  1,3-4  ES 
VF3/6-SB13-SS1.5-b  ES 
VF3/6-SBU-SS1.S-8  ES 
VF3/6-SB15-SS1.7-8  ES 
VF3/6-SB16-SSI.S-6  ES 
VF3/6-SB16-SSll.S-b  ES 

VF-ER11-W2-ES 

11/08/90 

VF1-MW5-W2-ES 

VF1-MW8-W2-ES 

VF1-MW9-W2-ES 

VF1-MW10-W2-ES 

VFl-MWl  1-W2-ES 

VF1-MW14-W2-ES 

11/09/90 

VF3/6-TW1-W2-ES 

VF1-BPW-1-W2-ES 

VF1-BPW-2-W2-ES 

VF1-BPW-4-W2-ES 

VFI-BPW-7-W2-ES 

*  -  Equipment  rituMte  wmm  a  bailer  rinaate  only. 

**  -  Sample  doea  not  qualify  within  the  QAPP  rinaate  limita. 


» 
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TABLE  E.68 

FIELD  BLANK  IDENTIHCATION,  1990 
VOLK  FIELD  ANGB,  WI 


Fieid  BUnJct 


VF-FBl-lX 
ASTM  II  Water 
(Analyzed  only  for 
SW8010  and  SW8020) 


VF-FB2-W2-ES 
ASTM  II  Water 
VF-FB3-W2-ES 
Source  Tap  Water 


Date  Associated 

gaiMplfMi  Sample  Identificatioa 


09/25/90  VF1-MW5-1X 

VF3/6-MW6-X1 

09/30/90  VF8-SB I  -SS 1 .0-2  ES 

VF8-SB1-SSI.4-^  ES 
VF8-SB2-SS  1.0-2  ES 
VF8-SB2-SS  1.4-6  ES 
10/03/90  VF1-MW5-2X-ES 

VF3/6-MW6-2X-ES 
10/10/90  •  VF1-MW12-1X-ES 

•  VF1-MW25-W2-ES 

10/14/90  •  VF3/6-SB1-SS1.0-1  ES 

•  VF3/6-SB2-SS  1.0-1  ES 

•  VF3/6-SB3-SS1.0-0.5  ES 

•  VF3/6-SB4-SS 1. 0-0.5  ES 

10/16/90  *  VF3/6-SB1-SS  1.4-5  ES 

•  VF3/6-SB2-SS 1 .4-5  ES 

•  VF3/6-SB3-SS1.5-6  ES 

•  VF3/6-SB4-SS1.6-7  ES 

•  VF3/6-SBS-SS1.5-6ES 

•  VF3/6-SB6-SS1.5-6ES 

•  VF3/6-SB6-SS1 1 .5-6  ES 

10/17/90  •  VF3/6-SB7-SS1.S-6  ES 

•  VF3/6-SB8-SS1.5-6ES 

•  VF3/6-SB9-SS  1.4-5  ES 

•  VF3/6-SB10-SS  1.2-3  ES 

10/23/90  VF8-MW1-W2-ES 

VF2-MW1-W2-ES 
VF7-MW6-W2-ES 
10/24/90  VF9-MW1-W2-ES 

VF1-ET1-W2-ES 
VF3/6-MW4-W2-ES 
VF7-MW2-W2-ES 
10/25/90  VF7-MW1-W2-ES 

VF7-MW3-W2-ES 
VF7-MW4-W2-ES 
VF7-MW5-W2-ES 
VF7-MW6-W2-ES 
VF7-MMr7-W2-ES 
10/26«0  VF9-MW2-W2-ES 

VF9-MW3-W2-ES 
VF92-BBW1-W2-ES 
VF3/6-MW2-W2-ES 
VF3/6-MW7-W2-ES 
10/27/90  VF3/6-MW3-W2-ES 

VF3/6-MW6-W2-ES 
VF2-MW3-W2-ES 
VF2-MW5-W2-ES 

10/28/90  VF10-SB1-SS1.1-2ES 

VF10-SB2-SS1.1-2  ES 
VF10-SB3-SSl,l-2  ES 
VFI0-MW1-W2-ES 
VF10-MW2-W2-ES 
VFIO-MW3-W2-ES 
VF10-MW4-W2-ES 
VF10-MW5-W2-ES 
VF10-MW6-W2-ES 
VF10-MW7-W2-ES 
VF10-MW8-W2-ES 


TABLE  E.68  (coot’d) 

FIELD  BLANK  IDENTIHCATION,  1990 
VOLK  FIELD  ANGB,  WI 


Field  Blanks 

Dale 

Sampled 

Associated 

Sample  Ideatificatioa 

10/29/90 

VF9-SB1-SS1.1-2  ES 
VF9-SB2-SS1.1-2  ES 
VF9-SB3-SS1.1-2  ES 
VF2-SB:  SS1.1-2ES 
VF5-MW1-W2-ES 

l0/30,'90 

VF2-SB1-SS1.1-2ES 
VF2-SB3-SS1.1-2  ES 
VF2-SB*-SSl.l-2  ES 
VF2-SB5-SS  1.1-2  ES 
VF3/6-MW5-W2-ES 
VF3/6-MW8-W2-ES 

VF-FB4-W2-ES 

11/05/90 

VF1-MW1-W2-ES 

ASTM  11  Water 

VF1-MW4-W2-ES 

VF-FB5-W2-ES 

11/06/90 

VF8-MW1-W2-ES 

Source  Tap  Water 

VF3/6-MW1-W2-ES 

VF3/6-MW9-W2-ES 

VF2-MW2-W2-ES 

VF2-MW4-W2-ES 

VF1-ET2-W2-ES 

VF1-ET6-W2-ES 

11/07/90 

VF1-ET7-W2-ES 

VF1-MW2-W2-ES 

VF1-MW3-W2-ES 

VF1-MW6-W2-ES 

VF1-MW7-W2-ES 

VF1-MW12-W2-ES 

VF1-MW13-W2-ES 

U/07/90 

VF3/6-SB11-SS1.5-6ES 
VF3/6-SB11-SS11.S-6  ES 
VF3/6-SB12-SS1.3-4  ES 
VF3/6-SB13-SSl,5-6  ES 
VF3/6-SB14-SS1.5-6  ES 
VF3/6-SB15-SS  1,7-8  ES 
VF3/6-SB16-SS1.5-6  ES 
VF3/6-SB16-SS  11,5-6  ES 

1 1/08/90 

VF1-MW5-W2-ES 

VFI-MW8-W2-ES 

VF1-MW9-W2-ES 

VF1-MW10-W2-ES 

VFl-MWl  1-W2-ES 

VF1-MW14-W2-ES 

11/09/90 

VF3/6-TW1-W2-ES 

VF1-BPW-1-W2-ES 

VF1-BPW-2-W2-ES 

VF1-BPW-4-W2-ES 

VF1-BPW-7-W2-ES 

11/10/90 

VF2-SW1-W2-ES 

VF2-SW2-W2-ES 

VF2-SW3-W2-ES 

VF2-SW4-W2-ES 

VF2-SW5-W2-ES 

*  -  Separate  lempling  event  with  no  field  blanks. 


ID 
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TABLE  E.69 

LABORATORY  IDENTinCATION.  1990 
VOLK  FIELD  ANGB.  WI 


Lo«  Number 


Batch 

Specific 

Saoiple 

Sample  ID 

SO- 11480 

-1 

VF1-MW5-1X 

-2 

VF3/6-MW6-X1 

-3 

VF-ERl-Xl 

-4 

VF-FBl-iX 

-5 

VF-TB-IX 

SO-1 1565 

-1 

VF8-SB1-SS1.0-2 

-2 

VF8-SB1-SS1.4-6 

-3 

VF8-SB2-SS  1.0-2 

-4 

VF8-SB2-SS  1.4-6 

-5 

VF-ER1-W2-ES 

-6 

VF-TB1-W2-ES 

SO-12409 

-1 

VF1-MW5-2X-ES 

-2 

VF3/6-MW6-2X-ES 

-3 

VF-TB2-W2-ES 

SO-12821 

-1 

VFI-MW12-1X-ES 

-2 

VF1-MW23-1X-ES 

-3 

VF-TB3-W2-ES 

-4 

VF-E*2-W2-ES 

SO-I29I2 

-1 

VF3/6-SBl-SS1.0-r 

-2 

VF3/6-SB2-SSl.0-r 

-3 

VF3/6-SB3-SSl,0-6" 

-4 

VF3/6-SB4-SS1.0-6* 

-5 

VF-EI13-W2-ES 

-6 

VF-TB4-W2-ES 

SO- 12965 

-1 

VF3/6-SB1-SS1.4-5' 

-2 

VF3/6-SB2-SS  1.4-5’ 

-3 

VF3/6-SB4-SS1.6-7’ 

-4 

VF3/6-SB5-SS  1,5-6’ 

-5 

VF3/6-SB6-SS  1.5-6’ 

-6 

VF3/6-SB6-SS  11,5-6’ 

-7 

VF3/6-SB3-SS  1.5-6’ 

-8 

VF3/6-SB7-SS  1.5-6’ 

-9 

VF3/6-SB8-SS  1,5-6’ 

-10 

VF3/6-SB9-SSI,4-5’ 

-U 

VF3/6-SB10-SS1.2-3’ 

-12 

VF-ER4-W2-ES 

-13 

VF-TB5-W2-ES 

-14 

VF-TB6-W2-ES 

SO-13039 

-1 

VF-^R5-W2-ES 

-2 

VF2-MWI-W2-ES 

-3 

VF7-MW6-W2-ES 

-4 

VF8-MW1-W2-ES 

-5 

VF-TB7-W2-ES 

SO-13092 

-1 

VF9-MW1-W2-ES 

-2 

VF7-MW2-W2-ES 

-3 

VF1-ET1-W2-ES 

-4 

VF3/6-MW4-W2-ES 

-5 

VF-TB8-W2-ES 

TABLE  E.69  (coofd) 
LABORATORY  roENTIHCATION.  1990 
VOLK  FIELD  ANGB.  WI 


Specific 

Batch  Sample  Sample  ID 


SO-13I25 


SO-13139 


SO-13t46 


SO-13171 


SO-13196 


SO-13488 


-1 

VF-ER6-W2-ES 

-2 

VF-FB2-W2-ES 

-3 

VF-FB3-W2-ES 

-4 

VF7-MWS-W2-ES 

-5 

VF7-MW3-W2-ES 

“6 

VF7-MWi-W2-ES 

-7 

VF7-MW4-W2-ES 

-8 

VF7-MVV7-W2-ES 

-9 

VF-TB9-W2-ES 

-1 

VF9-MW3-W2-ES 

-2 

VF9-MW2-W2-ES 

-3 

VF3/6-MW7-W2-ES 

-4 

VF3/6-MW2-W2-ES 

-5 

VF92-BBW1-W2-ES 

-6 

VF-TBiO-W2-ES 

-1 

VF2-MW3-W2-ES 

-2 

VF2-MW5-W2-ES 

-3 

VF-ER7-W2-ES 

-4 

VF3/6-MW3-W2-ES 

-5 

VF3/6-MW6-W2-ES 

-6 

VF-TBU-W2-ES 

-I 

VF9-SB2-SS1.1-2’ 

-2 

VP9-SBl-SSl,l-2’ 

-3 

VF9-SB3-SS1.1-2’ 

-4 

VF2-SB2-SS  1,1-2’ 

-5 

VFlO-SBl-SSl.1-2’ 

-6 

VF10-SB2-SS1.1-2’ 

-7 

VF10-SB3-SSl,l-2' 

-18 

VF10-MW1-W2-ES 

-19 

VF10-MW2-W2-ES 

-20 

VF10-MW3-W2-ES 

-21 

VF10-MW8-W2-ES 

-22 

VF10-MW6-W2-ES 

-23 

VF10-MW7-W2-ES 

-24 

VF10-MW5-W2-ES 

-25 

VFI0-MW4-W2-ES 

-26 

VF5~MW1-W2-ES 

-27 

VF-TB12-W2-ES 

-28 

VF-TBII-W2-ES 

-1 

VF2-SB5-SS1.1-2’ 

-2 

VF2-SB4-SSl,l-2’ 

-3 

VF2-SB5-SS  1.1-2’ 

-4 

VF2-SBl-SSl,l-2’ 

-15 

VF-ER8-W2-ES 

-16 

VF3/6-MW8-W2-ES 

-17 

VF3/6-MW5-W2-ES 

-18 

VF-TB13-W2-ES 

-1 

VF1-MW4-W2-ES 

-2 

VF1-MW1-W2-ES 

-3 

VF-TB14-W2-ES 
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TABLE  E.69  (coot’d) 
LABORATORY  IDENTIHCATION,  1990 
VOLK  FIELD  ANGB.  WI 


Los  Number 

Specific 

Batch  Sample 

Sample  ID 

SO-13513 

-1 

VF-BR9-W2-ES 

-2 

VF2-MW4-W2-ES 

-3 

VF2-MW2-W2-ES 

-4 

VF8-MW1-W2-ES 

-S 

VF3/6-MW1-W2-ES 

-6 

VF3/6-MW9-W2-ES 

-7 

VF1-ET2-W2-ES 

-8 

VF1-ET6-W2-ES 

-9 

VF-TB15-W2-ES 

SO-I3S40 

-1 

VF-FB4-W2-ES 

-2 

VF1-ET7-W2-ES 

-3 

VF1-MW3-W2-ES 

VF1-MW2-W2-ES 

-5 

VFI-MW13-W2-ES 

-6 

VF1-MW7-W2-ES 

-7 

VF1-MW6-W2-ES 

-8 

VF1-MW12-W2-ES 

-9 

VF-TB16-W2-ES 

-10 

VF-ER10-W2-ES 

-11 

VF-TB17-W2-ES 

-22 

VF3/6-SBH-SS  1,5-6’ 

-23 

VF3/6-SB11-SS1 1.5-6’ 

-24 

VF3/6-SB12-SS  1,3-4’ 

-25 

VF3/6-SBI3-SSI.5-<’ 

-26 

VFV6-SB14-SS  1,5-6’ 

-27 

VF3/6-SB15-SS1.7-8’ 

-28 

VF3/6-SBI6-SS  1,5-6’ 

-29 

VF3/6-SB16-SS1 1.5-6’ 

SO-13573 

-1 

VF-ER11-W2-ES 

-2 

VF1-MW10-W2-ES 

-3 

VFI-MW5-W2-ES 

-4 

VF1-MW9-W2-ES 

-5 

VF1-MW14-W2-ES 

-6 

VFI-MW11-W2-ES 

-7 

VFI-MW8-W2-ES 

-8 

VF-TB18-W2-ES 

SO- 13592 

-1 

VFI-BPW-2-W2-ES 

-2 

VFI-BPW-1-W2-ES 

-3 

VF1-BPW-7-W2-ES 

-4 

VF1-BPW-4-W2-ES 

-5 

VF3/6-TW1-W2-ES 

-6 

VF-TB19-W2-ES 

SO-I3904 

-1 

VF-FB5-W2-ES 

-2 

VF2-SW1-W2-ES 

-3 

VF2-SW1-W2-ES 

-4 

VF2-SW3-W2-ES 

-5 

VF2-SW5-W2-ES 

-6 

VF2-SW4-W2-ES 

-7 

VF-TB20-W2-ES 
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ATTACHMENT  A 


The  following  subsections  describe  the  data  validation  for  the  analytical  results  of  four 
sediment  samples  collected  at  Site  2  during  July  1991.  The  samples  were  analyzed  for 
pesticides/PCBs,  semivolatile  organics,  and  metals.  The  analyses,  QA/QC  requirements, 
and  validation  procedures  are  described  in  the  preceding  QA/QC  Report.  When  the 
QA/QC  criteria  (as  outlined  in  Section  2  of  the  QA/QC  report)  are  satisfied,  they  are  not 
mentioned  in  the  ensuing  discussion.  However,  when  the  QA/QC  criteria  used  to  evaluate 
the  data  were  not  satisfied,  the  irregularities  are  noted  and  the  necessary  qualifications  of 
the  data  are  discussed.  Methods,  analytes,  and  practical  quantitation  limits  are  listed  in 
Table  I.A. 

Pesticides/PCBs 

The  only  noted  deviation  from  criteria  for  pesticides  and  PCBs  was  in  one  standard  for 
4,4' -DDT.  The  continuing  calibration  was  inadequate  for  quantitation  of  4,4' -DDT  but 
acceptable  for  detection  or  confirmation.  4,4' -DDT  was  not  detected;  therefore,  data 
qualification  was  not  necessary.  Had  4,4' -DDT  been  detected,  the  result  would  have  been 
estimated  (J2). 

Semivolatile  Oigianics 

One  surrogate  spike  was  out  of  criteria  for  each  of  the  four  samples  as  well  as  the  MS 
and  MSD  samples.  The  irregularity  has  been  noted,  but  data  qualification  is  not  required. 
Data  qualification  required  two  unacceptable  surrogates  at  a  minimmn. 

The  recovery  of  pyrene  was  high  in  the  MS  and  MSD;  however,  this  irregularity 
required  no  data  qualification. 

A  high  continuing  calibration  of  33'-dichlorobenzidine  required  the  estimation  (J2)  of 
the  result  for  sample  VF2-SD2.  High  continuing  calibrations  for  3-nitroaniline,  4- 
nitrophenol,  4-nitroaniline,  and  butylbenzlphthalate  required  the  estimation  of  these 
results  (J2)  in  samples  VF2-SD1,  VF2-SD3,  and  VF2-SD4.  The  affected  compoimds  in  all 
four  samples  were  not  detected. 

Internal  standards  IS4,  IS5,  and  IS6  did  not  meet  criteria  for  sample  VF2-SD2;  the 
standards  IS5  and  IS6  did  not  meet  criteria  for  samples  VF2-SD1,  VF2-SD3,  and  VF2-SD4. 
The  results  for  compoimds  corresponding  to  these  internal  standards  were  estimated  (J2). 
The  six  internal  standards  and  their  corresponding  compounds  are  listed  in  Table  1  of  the 
QA/QC  Report. 
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Inorganics 

The  matrix  spike  for  selenium  was  high;  however,  data  qualification  was  not  necessary 
since  selenium  was  not  detected. 

The  laboratory  estimated  non-detected  results  for  thallium,  arsenic,  and  selenium  due 
to  post  digestive  spike  recovery. 
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TABLE lA 


1991  TARGET  COMPOUNDS  AND  ANALYTICAL  DETECTION  LIMITS<‘) 

VOLK  FIELD  ANGB,  WI 


Practical 

Quantitation  Limit 
Sediment  Samples 

(Mg/ kg) 


CLP  SOWSaiDl-VoiatMa  Omnks 

lA4-Tridik>robaizene 

330 

l^Dichlorobenzene 

330 

l^Dichlorobenzmie 

330 

1,4-Dkhlorabeiizeiie 

330 

2,4^Trichlorophmiol 

1700 

2,4,6-Tridilorophenol 

330 

2,4-Didiloroplienol 

330 

2,4-Dimetliy^henol 

330 

2,4-Dinitrophenol 

1700 

2,4-Dinitrotoluene 

330 

2,6-Dinitrocoluene 

330 

2-Chloron^)hthalaie 

330 

2-Chlorq)henol 

330 

2-Methyliiaplithalene 

330 

Z-Metl^lphenol 

330 

2-NitroaniIine 

1700 

2-Nitrophautl 

330 

34'  -Dichlorobenzidine 

670 

3-Nitroafiiline 

1700 

4,6-Oinitro-2-methylphenol 

1700 

4-Bromopha^-phei^ether 

330 

40ilor(>-3>metlqrlphenol  (para-dilor<y-meta-cresoi) 

330 

4-Chlotoaiuline 

330 

4-Cldorophaiyl-phei^  ether 

330 

4-Methy4>henol 

330 

4-Nitroaiiiline 

1600 

4-Nitrophenol 

1600 

Acenaphthene 

330 

Acensjithylene 

330 

Anthracene 

330 

Benzo(a)anthtacaie 

330 

Bmizo(a)i)yrene 

330 

Benzo^)fluoranthate 

330 

Benzo(gji4)peiylaie 

330 

Benzo(k)fluoranthene 

330 

Benzoic  add 

1700 

Benz^  alcohol 

330 

bis(2-chloroethcat]r)niethane 

330 

bis(2-chloroetl^)^er 

330 

bis(2-chlorouoprqi^)ether 

330 

bis(2-ethylhe3iyl)phthalate 

330 

Butylber^phthalate 

330 

Chiytmie 

330 

Di-n-buty^rfithalate 

330 

Di-ii-oct^>hthalate 

330 

Dibenz(a,h)anthracaie 

330 

Dibenzofunn 

330 

Diethylphthalate 

330 

Dimethy4>hthalate 

330 
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TABLE  Iji-CONTINUED 


1991  TARGET  COMPOUNDS  AND  ANALYHCAL  DETECTION  LIMlTSt‘> 

VOLK  FIELD  ANGB,  WI 


Practical 

Quantitation  Limit 
Sediment  Samples 
(Mg/ks) 


CLP  SOW  Sami.Vni«rile  nr— nleerrimrimiedt 

Fluoranthene 

330 

Fluorene 

330 

Henchlorohenzene 

330 

Hancfah»obutadiene 

330 

Heaachlorocydopentadiene 

330 

Heochloroelhane 

330 

Indeno(lA^}-cd)pyraie 

330 

Isophorone 

330 

N-Nitroso-di-n-propylamine 

330 

N-nitroaodiphaiylainine 

330 

Naphthaloie 

330 

Nitrobmizene 

330 

Pentachlwophmiol 

1700 

Phenanthrene 

330 

Phenol 

330 

Pyrene 

330 

CLP  SOW-fMliddea  and  PCBa 

Akfain 

8.0 

A^ha-BHC 

8.0 

Beta-BHC 

8.0 

DelUhBHC 

8.0 

Gamma-BHC 

8.0 

Alpha  Chlordane 

80 

Gamma  Chlordane 

80 

4,4' -ODD 

16.0 

4,4' -DDE 

16.0 

4,4' -DDT 

16.0 

Dieldrin 

16.0 

Endowlhml 

8.0 

Endoeulfanll 

16.0 

Endosulfan  Sulfate 

16.0 

Endrin  Ketone 

16.0 

Endrin 

16.0 

Heptachlor 

8.0 

Heptachlor  epoadde 

8.0 

Methoxydilor 

80 

Toa^hmie 

160 

PCB-1016 

80 

PCB-1221 

80 

FCB-1232 

80 

PCB-1242 

80 

PCB-1248 

80 

PCB-12S4 

160 

PCB-1260 

160 
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TABLE  lA-CONTINUED 


1991  TARGET  COMPOUNDS  AND  ANALYHCAL  DETECTION  LIMITS^) 

VOLK  FIELD  ANGB,  WI 


Practical 

Quantitation  Limit 

Sediment  Samples 

(Mg/kg) 

INORGANICS 

E415.1  -  Total  Organic  Carbon 

50,000 

Antimoi^  (SW6010) 

5,000 

Arsenic  (SW7060) 

1,000 

Beiyi]ium(SWti010) 

500 

Cadmium  (SW6010) 

500 

Chromium  (SW6010) 

1,000 

Copper  (SW6010) 

2,500 

Lead(SW7421) 

500 

Mercury  (SW7471) 

10 

Nickel  (SW6010) 

4,000 

Selenium  (SW7740) 

1,000 

Silver  (SW6010) 

1,000 

ThaUium(SW7841) 

1,000 

Zinc  (SW6010) 

2,000 

specific  quantitation  limits  are  highly  matrbt  dq>end«it.  The  quantitation  limits  listed  herein  are  provided 
for  guidance  and  m^  not  always  have  been  achievable. 
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TABLE  lA  (CONTINUED) 

1991  TARGET  COMPOUNDS  AND  ANALVnCAL  DETECTION  LIMITS^ 

VOLK  FIELD  ANGB,  WI 


« 
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Practical 

Quantitation  Limit 

Liquid  Samples 
(Mg/L) 

SWM20  .  Par— bte  Anmutk  Hvdrooriioni 

Benzene 

1.0 

Chlorobenzene 

1.0 

l^Dichlorobenzene 

1.0 

13-Duhlwobenzoie 

1.0 

l,4>Didilorobenzene 

1.0 

Ethyl  Benzene 

1.0 

Toluoie 

1.0 

Xylenes  (o,  m,  p  isomers) 

1.0 

Modllled  SWWU  -  Hvdroczrbons 

Hydrocstfbons  u  Gasoline 

100 

Modlfled  SWBlOn  ■ 

Hydrocarbons  as  Kerosene 

500 

Hydrocarbons  as  Diesel  Fuel 

500 

Hydrocarbons  as  Heavy  Oils 

500 

Hydrocarbons  as  Mini^  Spirits 

500 

Hydrocarbons  as  Vanol 

500 

Hydrocarbons  as  Fuel  Oil 

500 

A, 


9 


i  • 


4 


4 


4 


4 


ATJ77/915J172 


A-6 


•  •  • 


•  •  • 


TABLE  A.1 

SITE  2.  FORMER  LANDFILL  C 
SUMMARY  OF  SEDIMENT  SAMPLE  RESULTS.  1991 
VOLK  FIELD  ANGB.  WI 


VF2-S01 

VF2-SD2 

VF2-SD3 

VF2-SD4 

07/10/91 

07/10/91 

07/10/91 

07/10/91 

ScaimdMB*  Oiinki  -  CLP  SOW(ag/kt) 

DETECTION  LEVEL  MULTIPLIER 

6.06 

4.85 

4.55 

4.85 

Ocnend 

U 

U 

U 

U 

AathnccM 

U 

UR 

U 

U 

B«nTn(«)Aathwr— ■ 

UR 

UR 

UR 

UR 

Baa2o(B)flvot«alkaM 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

UR 

BcBZo(«)|iyna« 

UR 

UR 

UR 

UR 

Baaio(f.L.i)pafyUac 

UR 

UR 

UR 

UR 

Boozoie  AcU 

U 

21001 

U 

U 

Bii(2-«thylhcxyl)phthilal* 

UR 

UR 

UR 

UR 

4-BiomnBhwiyl-ph«ayI~tfc» 

U 

UR 

U 

U 

ButylbaaqrliilMludate 

UR 

UR 

UR 

UR 

ChiyicBS 

UR 

UR 

UR 

UR 

Dftcaxa(«.k)MthiaoMa 

UR 

UR 

UR 

UR 

Dir-B-butyliitehalate 

U 

UR 

U 

U 

XH-a-odylphthzlttt 

UR 

UR 

UR 

UR 

4,6-Diaitr»-2-aathylphaaal 

U 

UR 

U 

U 

a.S'-OkblofobcKkliM 

UR 

UR 

UR 

UR 

FluonMthaa* 

U 

UR 

U 

U 

HaucUocobMSMa 

U 

UR 

U 

U 

lBdMo(l  ,2,a-Gd)|^yrcaD 

UR 

UR 

UR 

UR 

N-atomwHphiMylMQi— 

U 

UR 

U 

U 

3-NitnMuiiUae 

UR 

U 

UR 

UR 

4-Ni<i(MalUM 

UR 

U 

UR 

UR 

4-NitzoyhMal 

UR 

U 

UR 

UR 

PhoMMitkrHM 

U 

UR 

U 

U 

PMlKiMorophiiwi 

U 

UR 

U 

U 

Pynao 

UR 

UR 

UR 

UR 

Ot^KKUoriM  FMkUM  *  PCB’t  -  CLP  SOW(aaflc|) 
DETECTION  LEVEL  MULTIPLIER  31.1 

10.0 

9.3 

9.4 

Oeoeral 

U 

U 

U 

U 

ICP  Melab  -  SWWia(ac/k|) 

OcBBnl 

U 

U 

U 

U 

Cadaiiua 

S.4 

2.4U 

3.0 

2.2U 

Chraaiiia 

12 

7.7 

7.3 

4.4 

Coffm 

24 

21 

24 

19 

Zime 

1000 

32 

no 

77 

TMIUm  -  SW7l4l(nf/kt) 

6.0UJ4 

4.IUJ4 

4.3UM 

4.5UJ4 

AiHBie  -  SW7060(aig/k() 

15.9 

8.1 

6.0 

4.SUJ4 

Mnwiy  -  SW7471(a|/kg) 

0.24 

0.16 

0.24 

0.23 

SdeMm  -  SW7M0(n«/ki) 

3.0UJ4 

2.4UM 

2.1UJ4 

2.2UJ4 

LMd-SW7421(ag^ 

72J 

13.7 

51.7 

19.8 
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REPORT  OF  RESULTS 

SOLID  OR 

DATE  SAMPLED 

Page  1 

34553-1  VF2-S02-ES 

07-10-91 

34553-2  VF2-S01-ES 

07-10-91 

34553-3  VP2-SD4-ES 

/ 

07-10-91 

34553-4  VP2-S03-ES 

07-10-91 

.  _ 

PARAMETER 

/ 

34553-2 

34553-3 

34553-4 

TCL  Pesticides 

% 

alpha-BHC,  ug/kg  dw 

J  sou 

250U 

73U 

76U 

beta-BHC,  ug/kg  dw 

■■•■ION 

80D 

250U 

73D 

7SD 

delta-BHC,  ug/kg  dw 

SOU 

2S0U 

73D 

76U 

gamna-BHC,  ug/kg  dw 

/ 

SOU 

250U 

73U 

7SU 

Heptachlor,  ug/kg  dw 

% 

SOU 

250U 

73U 

76U 

Aldrin,  ug/kg  dw 

> 

SOU 

250U 

73U 

76U 

Heptachlor  epoxide,  ug/kg 

dik 

SOU 

250U 

73D 

76U 

Endosulfan  I,  ug/kg  dw 

sou 

250U 

73U 

76U 

Dieldrin,  ug/kg  dw 

X60U 

500U 

150U 

150U 

4,4' -DDE,  ug/kg  dw 

160U 

500U 

150U 

ISOU 

Endrin,  ug/kg  dw 

ISOU 

500U 

150U 

ISOU 

Endosulfan  II,  ug/kg  dw 

160U 

500U 

150U 

150U 

4,4' -DDD,  ug/kg  dw 

160U 

500U 

150U 

150U 

Endosulfan  sulfate,  ug/kg 

dw 

160U 

500U 

ISOU 

ISOU 

4,4' -DDT,  ug/kg  dw 

160U 

500U 

150U 

150U 

Endrin  ketone,  ug/kg  dw 

160U 

500U 

150U 

150U 

Methoxychlor,  ug/kg  dw 

800U 

2500U 

730D 

760U 

alpha -Chlordane,  ug/kg  dw 

800U 

2500U 

73  OU 

760U 

gamna-Chlordane,  ug/kg  dw 

800U 

2500U 

730U 

760U 

Toxaphene,  ug/kg  dw 

1600U 

5000U 

1500U 

ISOOU 

Aroclor-1016,  ug/kg  dw 

800U 

2500U 

730U 

760U 

Aroclor-1221,  ug/kg  dw 

800U 

2500U 

730D 

760U 
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LOG  NO 


34553-1 

34553-2 

34553-3 

34553-4 


SAMPLE  DESCRIPTION  ,  SOLID  OR  SEMISOLID 


PLES 


DATE  SAMPLED 


VF2-SD2-ES 

VF2-SD1-ES 

VF2-SD4-BS 

VF2-SD3-ES 


■  -  - 


07-10-91 

07-10-91 

07-10-91 

07-10-91 


PARAMETER 

34sa»,;i 

34553-2 

34553-3 

34553-4 

Aroclor-1232, 

ug/kg  dw 

"ioou 

25000 

7300 

7800 

Aroclor-1242, 

ug/kg  dw 

1 

looo 

25000 

7300 

7600 

Aroclor-1248, 

ug/kg  dw 

ioou 

25000 

7300 

7600 

Aroclor-12S4, 

ug/kg  dw 

.,^6000 

50000 

15000 

15000 

Aroclor-1260, 

ug/kg  dw 

..JpA 

leooo 

50000 

15000 

15000 

Date  Extracted 

07.17.91 

07.17.91 

07.17.91 

07.17.91 

Date  Analyzed 

^ 

08.13.91 

08.13.91 

08.13.91 

08.13.91 

Laboratory  loeatkma  In  Savatmah,  QA  •  Tallahaaaaa,  fL  •  MoMfa,  AL  •  OoatHald  Baaeh,  FL  •  Tampa,  FL 


SAVANNAH  LABORATORIES 

«  ENVmONMEMTAL  SERVICES.  INC. 


'  ^  1 
.  V  1 


*  M 


5102  LaRoche  Avenue  •  Savannah.  GA  31404  •  (912)  354-7858  •  '^ax  (912)  352-0165 

LOG  NO:  Sl-34553 
Received:  11  JUL  91 

Mr .  Roger  Bonner 
Engineering  Science.  Inc. 

57  Executive  Park  South,  Suite  590 
Atlanta,  GA  30329 


Project:  AT077  Volk  Field  AHCS 
Saopled  By:  Client 

REPORT  OF  RESULTS;  Page  3 


LOO  NO  SAMPLE  OBSCRZPTIOH  ,  SOLID  OR  SEMISOLID  SMMPLBS  DATE  SAMPLED 


34553-1 

VF2-SD2-BS 

''  07-10-91 

34553-2 

VP2-SD1-BS 

07-10-91 

34553-3 

VP2-SD4-BS 

07-10-91 

34553-4 

VF2-SD3-BS 

♦ 

07-10-91 

PARAMETER 

..  :,.S:-.:.:.....34S!I^.t1 

34553-2  34553-3 

34553-4 

•  •  •  • 


TCL  Semivolatilea  (8270) 


Phenol,  ug/kg  dw 

I^OOU 

2000U 

1500U 

IfiOOU 

bis  (2-Chloroethyl)  ether,  ug/kg  dtr^i. 

xioou 

2000U 

1500U 

IfiOOU 

2-Chlorophenol,  ug/kg  dw 

X600U 

2000U 

1500U 

IfiOOU 

1,3-Dichlorobensene,  ug/kg  dw  ' 

1600U 

2000U 

1500U 

IfiOOU 

1,4-Dichlorobenxene,  ug/kg  dlF' 

1600U 

2000U 

1500U 

IfiOOU 

Benzyl  alcohol,  ug/kg  dw  ; 

leoou 

2000U 

1500U 

IfiOOU 

1,2-Dichlorobenzene,  ug/kg  Pm 

1600U 

2000U 

1500U 

IfiOOU 

2-lfethylphenol  (o-cresol) ,  El9/kg  dw 

1600D 

2000U 

1500U 

IfiOOU 

Bis  (2  -chloroisopropyl)  ether,  ngt/kg  dv- 

IfiOOU 

2000U 

1500U 

IfiOOU 

4 -Methylphenol  (p-cresol) ,  ug/ki^  <lbr 

1600U 

2000U 

1500U 

IfiOOU 

N-Nitroso-di-n-propylamine,  ug/kg  dw 

IfiOOU 

2000U 

1500U 

IfiOOU 

Hexachloroethane,  ug/kg  dw 

IfiOOU 

2000U 

1500U 

IfiOOU 

Nitrobenzene ,  ug/kg  dw 

IfiOOU 

2000U 

1500U 

IfiOOU 

Isophorone,  ug/kg  dw 

IfiOOU 

2000U 

1500U 

IfiOOU 

2-Nitrophenol,  ug/kg  dw 

IfiOOU 

2000U 

1500U 

IfiOOU 

2,4-Dimethylphenol,  ug/kg  dw 

IfiOOU 

2000U 

1500U 

IfiOOU 

Benzoic  acid,  ug/kg  dw 

2100J 

lOOOOU 

7500U 

7800U 

bis(2-Chloroethoxy)  methane,  ug/kg  dw 

IfiOOU 

2000U 

1500U 

IfiOOU 

2,4-Dichlorophenol,  ug/kg  dw 

IfiOOU 

2000U 

1500U 

IfiOOU 

1,2, 4 -Trichlorobenzene,  ug/kg  dw 

IfiOOU 

2000U 

1500U 

IfiOOU 

Naphthalene,  ug/kg  dw 

IfiOOU 

2000U 

1500U 

IfiOOU 

4-Chloroaniline,  ug/kg  dw 

IfiOOU 

2000U 

1500U 

IfiOOU 
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LOG  HO  SAMPLE  OESCRIPTICXI  ,  SOLID  OR  SBMZSOLZD  SJIIi|PLES  DATE  SAMPLED 


34553-1  VF2-SD2-ES 

34553-2  VP2-SD1-ES 

34553-3  VF2-SD4-ES 

34553-4  VF2-SD3-ES 

:  r'v*' 

07-10-91 

07-10-91 

07-10-91 

07-10-91 

PARAMETER 

<AV%^ 

34^>1 

34553-2 

34553-3 

34553-4 

•  • 

Hexachlorobutadiene ,  ug/kg  dv 

IfiiOOD 

20000 

15000 

16000 

4-Chloro-3-methylphenol,  ug/kg  dw 

lioOD 

20000 

15000 

16000 

2-Methylnaphthalene,  ug/kg  dw 

iJiooc 

20000 

15000 

16000 

Hexachlorocyclopentadiene,  ug/kg  dw  ^ 

s.*«ooo 

20000 

15000 

16000 

2,4,S-Trichlorophenol,  ug/kg  dv  '  V  ' 

.  1600U 

20000 

15000 

16000 

2,4,5-Trichloraphenol.  ug/kg  .dw 

8200D 

lOOOOO 

75000 

78000 

2-Chloronaphthalene,  ug/kg  .dw  H 

1600D 

20000 

15000 

16000 

2-Hltroaniline,  ug/kg  dw 

82000 

lOOOOO 

75000 

78000 

Dinethylphthalate ,  ug/kg  dw^«^  f 

16000 

20000 

15000 

16000 

Acenaphthylene,  ug/kg  dw 

16000 

20000 

15000 

16000 

3-Hitroaniline,  ug/kg  dw 

82000 

lOOOOO  75000  1Z 

78000  72 

Acenaphthene,  ug/kg  dw 

16000 

20000 

15000 

16000 

2,4-Dinitrophenol,  ug/kg  dw 

82000 

lOOOOO 

75000 

78000 

4-Hitrophenol,  ug/kg  dw 

82000 

100000  72  75000  02 

78000  T2 

Dibeniofuran,  ug/kg  dw 

16000 

20000 

15000 

16000 

2 , 4 -Dinitrotoluene ,  ug/kg  dw 

16000 

20000 

15000 

16000 

2, 6-Dinitrotoluene,  ug/kg  dw 

16000 

20000 

15000 

16000 

Diethylphthalate,  ug/kg  dw 

16000 

20000 

15000 

16000 

4 -Chlorophenyl -phenyl  ether,  ug/kg  dw 

16000 

20000 

15000 

16000 

Fluorene,  ug/kg  dw 

16000 

20000 

15000 

16000 

4-Hitroaniline,  ug/kg  dw 

82000 

100000  0  2  75000  02 

78000  Tl 

4,6-Dinitro-2-methylphenol,  ug/kg  dw 

82000  JL 

lOOOOO 

75000 

78000 

H-HitroBOdiphenylamine/Diphenylamine , 

16000  J2. 

20000 

15000 

16000 

ug/kg  dw 
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LOG  NO 


SAMPLE  DESCRIPTION  ,  SOLID  OR  SEMISOLID  SMIffLBS  DATE  SAMPLED 


34553-1 

34553-2 

34553-3 

34553-4 


VF2-SD2-SS 

VF2-SD1-ES 

VF2-SD4-ES 

VF2-SD3-BS 


07-10-91 

07-10-91 

07-10-91 

07-10-91 


PARAMETER 

.  34Ma:xl  34553-2  34553-3  34553-4 

_ . 

. ^ 

4-Branophenyl-phanyl-echar,  ug/kg  df 

(koOD  31 

20000 

15000 

16000 

Hexachlorobenzene,  ug/kg  dw 

1 

ilOOD  31 

20000 

15000 

16000 

Pentachlorophenol ,  ug/kg  dw 

i|00O  XL 

lOOOOO 

75000 

78000 

Phenanthrene,  ug/kg  dw 

\ 

I600D  31 

20000 

15000 

16000 

Anthracene,  ug/kg  dw 

16000  31 

20000 

15000 

16000 

Di-n-butylphthalate,  ug/kg  dpr 

16000  72 

20000 

15000 

16000 

Fluoranthene,  ug/kg  dw 

16000  32. 

20000 

15000 

16000 

Pyrene,  ug/kg  dw 

16000  32 

20000  31 

15000  32 

16000  32 

Butylbenxylphthalate ,  ug/kg|:^ 

16000  32 

20000  Tl 

15000  7l 

16000  72 

3,3'  *  Dichlorobensidine ,  ug/)i^>dw 

33000  32 

41000  32 

30000  T2 

78000 

Benzo (a) anthracene,  ug/kg  dw 

16000  32 

20000 

15000  32 

16000  72 

bis (3-Bthylhexyl)  phthalate,  ug/kg  dw 

16000  32 

20000  t: 

15000  T2 

16000  32 

Chrysene,  ug/kg  dw 

16000  32 

20000  Ti 

15000  3l 

16000  73. 

Di-n-octylphthalate,  ug/kg  dw 

16000 

20000  31 

15000  31 

16000  ~2 

Benzo (b) fluoranthene,  ug/kg  dw 

16000  31 

20000 

15000  31 

16000  32 

Benzo (k) fluoranthene,  ug/kg  dw 

16000  31 

20000  32 

15000  32 

16000  3  2 

Benzo (a) pyrene,  ug/kg  dw 

16000  3  2 

20000  32 

15000  32 

16000  32 

Indeno  (l,2,3-cd)pyrene,  ug/kg  dw 

16000  32 

20000  J2 

15000  3: 

16000  32 

Dibenzo (a, h) anthracene,  ug/kg  dw 

16000  32 

20000  32 

15000  32 

16000  32 

Benzo (g,h,i)perylene,  ug/kg  dw 

16000  32. 

20000  31 

15000  72. 

16000  32. 

Date  Extracted 

07.16.91  07 

.16.91  07 

.16.91  07 

.16.91 

Date  Analyzed 

07.19.91  07 

.19.91  07 

.19.91  07 

.19.91 
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LOG  NO  SAMPLE  DESCRIPTION  ,  SOLID  OR  SBMISOLID  sa^fPLES  DATE  SAMPLED 


34553-1  VF2-SD2-BS 
34553-2  VF2-SD1-BS 
34553-3  VF2-SD4-BS 
34553-4  VF2-SD3-BS 


07-10-91 

07-10-91 

07-10-91 

07-10-91 


PARAMETER 

34Si3*l 

34553-2 

34553-3 

34553-4 

ICP  Metals  (6010) 
Antimony,  mg/kg  dw 

240 

290 

220 

220 

Beryllium,  mg/kg  dw 

S.40 

2.90 

2.20 

2.20 

Cadmium,  mg/kg  dw 

2. 40 

5.4 

3.0 

2.20 

Chromium,  mg/kg  dw 

7.7 

12 

7.3 

4.4 

Copper,  mg/kg  dw 

21 

24 

24 

19 

Nickel,  mg/kg  dw 

1  ISO 

230 

170 

170 

Silver,  mg/kg  dw 

§  4.90 

5.80 

4.30 

4.30 

Zinc,  mg/kg  dw 

32 

1000 

110 

77 

Date  Analyzed 

08.01.91 

08.01.91 

08.01.91 

08.01.91 

Thallium  (7841) 

Thallium,  mg/kg  dw 

6.0D^aM 

4.30y7‘( 

4.50J#T‘( 

Date  Analyzed 

07.22.91 

07.22.91 

07.22.91 

07.22.91 

Arsenic  (7060) 

Arsenic,  mg/kg  dw 

8.1 

15.9 

6.0 

4.50#7« 

Date  Analyzed 

07.26.91 

07.26.91 

07.26.91 

07.26.91 

Mercury  (7470/7471) 

Mercury  ,  mg/kg  dw 

0.16 

0.24 

0.24 

0.23 

Date  Analyzed 

08.07.91 

08.07.91 

08.07.91 

08.07.91 

Selenium  (7740) 

Selenium,  mg/kg  dw 

2.4I^3H 

S.OXjfljiz'l 

2.1Dyj|^7*( 

2.20lWr‘f 

07.26.91 

Date  Analyzed 

07.26.91 

07.26.91 

07.26.91 

Lead  (7421) 

Lead,  mg/kg  dw 

13.7 

72.5 

58.7 

19.8 

Date  Analyzed 

07.22.91 

07.22.91 

07.22.91 

07.22.91 

•) 


♦ 


i 
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REPORT  OF  RESULTS 

Page  7 

LOG  NO  SAMPLE  DESCRIPTION  , 

SOLID 

OR  SEMISOLID 

SAMPLES 

DATE  SAMPLED 

1 

34S53-1  VF2-SD2-ES 

34SS3-2  VF2-SD1-BS 

34553-3  VF2-S04-BS 

34553-4  VF2-SD3-BS 

07-10-91 

07-10-91 

07-10-91 

07-10-91 

1 

PARAMETER 

34553*1 

34553-2 

34553-3 

34553-4 

Total  Organic  Carbon  (415.1) 

Total  Organic  Carbon  ,  mg/kg  dv 
Date  Analysed 

Percent  Solids,  % 

41DOOO 

07,23.91 

20 

410000 

07.23.91 

16 

380000 

07.23.91 

22 

210000 

07.23.91 

21 

» 
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UXS  NO  SAMPLE  DESCRIPTION  ,  QC  REPORT  FOR  SOLID /a(MX SOLID 


34553-5  Method  Blank/Prep  Blank 

34553-6  Matrix  Spike /MSD  Added 

34553-7  Sample  Concentration 

34553-8  MS  Concentration 

34553-9  MS  %  Recovery 

PARAMETER  34553>S 

•  ■■.■y 

UBS2-S' 

34553-7 

34553-8 

34553-9 

TCL  Pesticidee 
alpha-BHC,  ug/kg  dw 

i .  OU 

■■■yA 

•  V 

•  •  • 

... 

beta-BHC,  ug/kg  dw 

ft.OU 

— 

-  -  - 

... 

... 

delta-BHC,  ug/kg  dw 

8.00 

... 

— 

... 

-  -  - 

gamma -BHC,  ug/kg  dw 

8.0U 

33.3 

800 

20.2 

61  % 

Heptachlor,  ug/kg  dw 

8.0i 

33.3 

800 

20.2 

61  % 

Aldrin,  ug/kg  dw 

8.0# 

33.3 

800 

23.7 

71  % 

Heptachlor  epoxide,  ug/kg  dir 

8.(Kr 

— 

— 

... 

... 

Endosulf an  I ,  ug/kg  dw 

a. on 

— 

-  -  - 

... 

... 

Dieldrin,  ug/kg  dw 

leu 

83.3 

1600 

59.7 

72  % 

4,4' -DDE,  ug/kg  dw 

16U 

— 

— 

— 

— 

Endrin,  ug/kg  dw 

160 

83.3 

1600 

47.6 

57  % 

Endosulfan  II,  ug/kg  dw 

160 

— 

— 

— 

— 

4,4' -DDD,  ug/kg  dw 

160 

— 

— 

— 

— 

EndoBulfaui  sulfate,  ug/kg  dw 

160 

— 

— 

— 

— 

4,4' -DDT,  ug/kg  dw 

160 

83.3 

1600 

54.9 

66  % 

Endrin  ketone,  ug/kg  dw 

160 

— 

— 

— 

— 

Methoxychlor,  ug/kg  dw 

800 

— 

— 

— 

— 

alpha -Chlordane,  ug/kg  dw 

800 

— 

— 

— 

— 

gamma -Chlordane,  ug/kg  dw 

800 

— 

— 

— 

— 

Toxa^hene ,  ug/kg  dw 

1600 

— 

— 

— 

— 

Aroclor-1016,  ug/kg  dw 

800 

— 

— 

— 

— 
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LOG  MO 


34553-5 

34553-6 

34553-7 

34553-8 

34553-9 


PARAMETER 


SAMPLE  DESCRIPTION  ,  QC  REPORT  FOR  SOLIO/|^MISOLZD 


Method  Blank/Prep  Blank 
Matrix  Spike/MSO  Added 
Saiqple  Concentration 
MS  Concentration 
MS  %  Recovery 


34S5#*S' 


1tlll5S3 


34553-7  34553-8 


34553-9 


Aroclor-1221,  ug/kg  dw 
Aroclor-1232,  ug/kg  dw 
Aroclor-1242,  ug/kg  dw 
Aroclor-1248,  ug/kg  dw 
Aroclor-1254,  ug/kg  dw 
Aroclor-1260,  ug/kg  dw 
Date  Extracted 
Date  Analyzed 


160U 
160# 
07. 17. si 
08.l3.ii 


07.17.91 

08.13.91 


07.17.91 

08.13.91 
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LOG  NO  SAMPLE  DESCRIPTION  ,  QC  REPORT  FOR  SOLIO/mOaSOLIO 


34553-5  Method  Blank/Prep  Blank 
34553-6  Matrix  Spike /MSB  Added 

34553-7  San^le  Concentration 

34553-8  MS  Concentration 

34553-9  MS  %  Recovery 


PARAMETER 

3455A-5 

34SS3-E 

34553-7 

34553-8 

34553-9 

TCL  Semivolatiles  (8270) 

Phenol,  ug/kg  dw 

3300 

163«P/** 

16000 

13110 

80  % 

bi8(2-Chloroethyl)  ether,  ug/kg  dw  tJQV 

- 

— 

— 

— 

2-Chlorophenol,  ug/kg  dw 

330ir;( 

;  i<i40/** 

16000 

12750 

78  % 

1,3- Dichlorobenzene,  ug/kg  dir 

3300 

— 

— 

.  -  . 

— 

1,4 -Dichlorobenzene,  ug/kg  ^ 

330«( 

8170/8140 

16000 

6120 

75  % 

Benzyl  alcohol,  ug/kg  dw 

330i 

— 

— 

— 

— 

1,2 -Dichlorobenzene,  ug/kg 

33m 

— 

— 

— 

— 

2-Methylphenol  (o-cresol) , 

— 

— 

.  -  - 

— 

ug/kg  dw 

Bis (2 -chloroisopropyl) ether 

3300 

— 

— 

... 

— 

,  ug/kg  dw 

4-Methylphenol  (p-cresol) , 

3300 

— 

— 

— 

— 

ug/kg  dw 

N-Nitroso-di -n-propylamine , 

3300 

8170/8140 

16000 

6540 

80  % 

ug/kg  dw 

Hexachloroethane ,  ug/kg  dw 

3300 

— 

— 

— 

— 

Nitrobenzene,  ug/kg  dw 

3300 

— 

— 

— 

— 

Isophorone,  ug/kg  dw 

3300 

— 

— 

— 

— 

2-Nitrophenol,  ug/kg  dw 

3300 

— 

— 

— 

— 

2,4-Diniethylphenol,  ug/kg  dw 

3300 

— 

— 

— 

— 

Benzoic  acid,  ug/kg  dw 

17000 

— 

— 

— 

— 
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LOG  NO  SAMPLE  DESCRIPTION  ,  QC  REPORT  FOR  SOLID/S^MISOLID 


34553-5  Method  Blank/Prep  Blank 

34553-6  Matrix  Spike/MSD  Added 

34553-7  Sanqple  Concentration 

34553-8  MS  Concentration 

34553-9  MS  %  Recovery 

PARAMETER  345S|l^S 

3ASS3-§ 

34553-7 

34553-8 

34553-9 

bis (2-Chloroethoxy) 

l3on 

... 

... 

... 

methane,  ug/kg  dw 

2,4-Oichlorophenol,  ug/kg  dw 

XSOU 

■y  — 

... 

— 

... 

1,2, 4 -Trichlorobenzene,  ug/kg 

33m 

BlTO/8140 

16000 

6602 

81  % 

Naphthalene ,  ug/kg  dw 

330U 

— 

... 

— 

— 

4-Chloroaniline,  ug/kg  dw 

3309 

— 

— 

— 

— 

Hexachlorobutadiene ,  ug/kg  4* 

33Qi 

— 

— 

— 

... 

4-Chloro-3-methylphenol,  uglkg  dw 

33# 

16340/** 

16000 

12540 

77  % 

2-Methylna^hthalene,  ug/kg  dhir 

3300 

... 

... 

— 

— 

Hexachlorocyclopentadiene , 

3300 

— 

— 

— 

— 

ug/kg  dw 

2,4, 6-Trichlorophenol,  ug/kg  dw 

3300 

— 

— 

— 

— 

2,4,5 -Trichlorophenol ,  ug/kg  dw 

17000 

— 

— 

— 

— 

2-Chloronaphthalene,  ug/kg  dw 

3300 

— 

— 

... 

— 

2-Nitroaniline,  ug/kg  dw 

17000 

— 

— 

— 

— 

Dimethylphthalate,  ug/kg  dw 

3300 

— 

— 

— 

... 

Acenaphthylene ,  ug/kg  dw 

3300 

... 

... 

— 

— 

3-Nitroaniline,  ug/kg  dw 

17000 

— 

— 

— 

— 

Acenaphthene ,  ug/kg  dw 

3300 

8170/8140 

16000 

7650 

94  % 

2,4-Dinitrophenol,  ug/kg  dw 

17000 

— 

— 

... 

— 

4-Nitrophenol,  ug/kg  dw 

17000 

16340/** 

82000 

7940 

49  % 

Dibenzofuran,  ug/kg  dw 

3300 

— 

— 

... 

-  -  - 
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LOO  NO  SAMPLE  DESCRIPTION  ,  QC  REPORT  FOR  SOLID/SBMISOLID 

34553-5  Method  Blank/Prep  Blank 
34553-6  Matrix  Spike/MSO  Added 

34553-7  Sample  Concentration 

34553-a  MS  Concentration 

34553-9  MS  %  Recovery 


PARAMETER 

345!5if^sS 

34|S3-#. 

34553-7 

34553-8 

34553-9 

2,4-Oinitrotoluene,  ug/kg  dw 

•  •  •  •  • 

Ibaou 

8170j|l40 

16000 

5170 

63  % 

2,6-Oinitrotoluene,  ug/kg  dw 

330U 

— 

— 

— 

-  -  . 

Oiethylphthalate,  ug/kg  dw 

kou 

'  - 

— 

— 

.  -  - 

4  - Chlorpphenyl -phenyl 

— 

— 

-  -  - 

-  •  - 

ether,  ug/kg  dw 

Fluorene,  ug/kg  dw 

33(m 

... 

— 

-  -  - 

-  -  - 

4-Nitroaniline,  ug/kg  dw 

i7oqi 

— 

— 

-  -  - 

— 

4 , 6 -Oinitro- 2 -methylphenol , 

170k 

— 

— 

— 

-  -  - 

ug/kg  dw 

N'Nitrosodiphenylamine/Oiph 

330U 

— 

— 

-  -  - 

,  -  - 

enylamine ,  ug/kg  dw 

4 -Bromophenyl -phenyl -ether , 

330U 

— 

— 

— 

-  -  - 

ug/kg  dw 

Hexachlorobenzene,  ug/kg  dw 

330U 

— 

— 

— 

— 

Pentachlorophenol ,  ug/kg  dw 

1700D 

16340/** 

82000 

5770 

35  % 

Phenanthrene ,  ug/kg  dw 

330U 

— 

— 

— 

— 

Anthracene ,  ug/kg  dw 

330U 

— 

— 

— 

— 

Di - n - butylphthalate ,  ug/kg  dw 

330U 

— 

— 

— 

— 

Fluoranthene ,  ug/kg  dw 

3300 

— 

— 

— 

— 

Pyrene ,  ug/kg  dw 

3300 

8170/8140 

16000 

11750 

144  % 

Butylbenzylphthalate ,  ug/kg  dw 

3300 

— 

— 

— 

— 

3,3' -Dichlorobenzidine,  ug/kg  dw 

6700 

— 

— 

— 

— 
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LOG  NO 

SAMPLE  DESCRIPTION  ,  QC  REPORT 

FOR  SOLIO/iBMISOLIO 

34553-5 

34553-6 

34553-7 

34553-8 

34553-9 

Method  Blank/Prep  Blank 

Matrix  Spike/MSD  Added 

Sample  Concentration 

MS  Concentration 

MS  %  Recovery 

PARAMETER 

34S5»-5 

MSS3-S  34553-7 

34553-8 

34553-9 

Benzo (a) anthracene,  ug/kg  dw 

3300 

•  •  • 

.  •  • 

• 

•  • 

bis (2-Bthylhexyl) 

3300 

- 

— 

— 

- 

phthalate,  ug/kg  dw 

Chrysene,  ug/kg  dw 

3300 

— 

— 

— 

- 

-- 

Oi-n-octylphthalate,  ug/kg  dw 

3300 

— 

— 

- 

-- 

Benzo (b) fluoranthene ,  ug/kg  dw 

3300 

— 

— 

- 

-- 

Benzolk) fluoranthene,  ug/kg  dw 

33Qi 

— 

— 

- 

-- 

Benzo (a) pyrene,  ug/kg  dw 

33# 

... 

... 

- 

-- 

Indeno  (l,2,3-cd)pyrene,  ug/kg  dw  3iOU 

— 

— 

- 

-- 

Dibenzo (a, h) anthracene,  ug/kg  dW  3300 

— 

— 

— 

- 

Benzo(g,h,i)perylene,  ug/kg  dw 

3300 

... 

— 

... 

- 

-- 

Date  Extracted 

07.16.91 

— 

07.16.91 

07.16.91 

- 

-- 

Date  Analyzed 

07.19.91 

— 

07.19.91 

07.19.91 

- 

ICP  Metals  (6010) 

Antimony,  mg/kg  dw 

5.00 

240/--- 

240 

200 

83 

Beryllium,  mg/kg  dw 

0.500 

24/--- 

2.40 

22 

92 

Cadmium,  mg/kg  dw 

0.500 

24/--- 

2.40 

27 

113 

Chromium,  mg/kg  dw 

1.00 

95/--- 

7.7 

103 

100 

Cqpper,  mg/kg  dw 

2.50 

120/--- 

21 

139 

98 

Nickel,  mg/kg  dw 

4.00 

240/--- 

190 

250 

104 

Silver,  mg/kg  dw 

1.00 

24/--- 

4.90 

24 

100 

Zinc,  mg/kg  dw 

2.00 

240/--- 

32 

264 

97 

Date  Analyzed 

08.01.91 

— 

08.01.91 

08.01.91 

- 

-- 
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LOO  MO 

REPORT  OP  RESULTS' 

SAMPLE  DESCRXPTICm  ,  QC  REPORT  FOR  SOLlD/MpaSOLXD 

_ _ 

34553-5 

Method  Blank/Prep  Blank 

34553-6 

Matrix  Spike /MSO  Added 

/ 

34553-7 

Saiqple  Concentration 

34553-8 

MS  Concentration 

' 

34553-9 

MS  %  Recovery 

PARAMETER 

34SS3HS 

7iQ53-<^ 

34553-7 

34553-8 

34553-9 

Thallium  (7841) 
Thallium,  mg/kg  dw 

l.ou 

1 

34.0 

4.8U 

21.1 

88  % 

Date  Analyzed 

07.2i;sx 

- - 

07.22.91 

07.22.91 

... 

Arsenic  (7060) 
Arsenic,  mg/kg  dw 

/  l.OU 

19.2 

8.1 

25.7 

92  % 

Date  Analysed 

/  07.26.»§ 

— 

07.26.91 

07.26.91 

-  -  - 

Mercury  (7470/7471) 
Mercury  ,  mg/kg  dw 

0.0100 

0.24 

0.23 

0.44 

88  % 

Date  Analyzed 

-  08.07*91 

— 

08.07.91 

08.07.91 

-  -  • 

Selenium  (7740) 

Selenium,  mg/kg  dw 

l.OU 

4.8 

2.4U 

6.7 

140  « 

Date  Analyzed 

07.26.91 

— 

07.26.91 

07.26.91 

— 

Lead  (7421) 

Lead,  mg/kg  dw 

0.50U 

9.6 

13.7 

23.3 

100  % 

Date  Analyzed 

07.22.91 

— 

07.22.91 

07.22.91 

— 

Total  Organic  Carbon 
Total  Organic  Carbon 

(415.1) 

,  mg/kg  dw  50U 

•  •  • 

»  •  . 

... 

... 

Date  Analyzed 

07.23.91 

— 

— 

— 

-  -  • 

**  -  16290 
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LOG  NO  SAMPLE  DESCRIPTION  ,  QC  REPORT  FOR  SOLID /tEMI SOLID 


34553-10  MSD  Concentration 

34553-11  MSD  %  Recovery 

34553-12  Recovery  Limit 

34553-13  %  RPD 

34553-14  %  RPD  Limit 

PARAMETER  3455S’'10 

34»63-lt:. 

34553-; 

L2 

34553-13 

34553-: 

L4 

TCL  Peaticidea 
gamma-BMC,  ug/kg  dw 

22.1 

il 

«6 

% 

46-127 

% 

7.8  % 

<50 

% 

Heptachlor,  ug/kg  dw 

2E.8 

-68 

% 

35-130 

% 

13  % 

<31 

% 

Aldrin,  ug/kg  dw 

2S.S 

77 

% 

34-132 

% 

8.1  % 

<43 

% 

Dieldrin,  ug/kg  dw 

65.2 

78 

% 

31-134 

% 

8.0  % 

<38 

% 

Endrin,  ug/kg  dw  ' 

53 

64 

% 

42-139 

% 

11  % 

<45 

% 

4,4' -DDT,  ug/kg  dw 

58  .ir 

71 

% 

23-134 

% 

7.3  ♦ 

<50 

% 

TCL  Semivolatilea  (8270)  A 

Phenol,  ug/kg  dw 

lai^o 

77 

% 

26-90 

% 

3.8  % 

<35 

% 

2-Chlorophanol,  ug/kg  dw 

12290 

75 

% 

25-102 

% 

3.9  % 

<50 

% 

1,4-Dichlorobenxene,  ug/kg  dw 

6501 

80 

% 

28-104 

% 

6.5  % 

<27 

% 

N-Nitroao-di -n-propylamine , 

6550 

80 

% 

41-126 

% 

0  % 

<38 

% 

ug/kg  dw 

1 , 2 , 4 -Trichlorobenaene ,  ug/kg  dw 

6590 

81 

% 

38-107 

% 

0  % 

<23 

% 

4-Chloro-3-inethylphenol,  ug/kg  dw 

12020 

74 

% 

26-103 

% 

4.0  % 

<33 

% 

Acent^hthene,  ug/kg  dw 

7365 

90 

% 

31-137 

% 

4.3  % 

<19 

% 

4-Nitrophenol,  ug/kg  dw 

6595 

40 

» 

11-114 

% 

20  % 

<36 

% 

2,4-Dinitrotoluene,  ug/kg  dw 

4720 

58 

% 

28-89 

% 

8.3  % 

<47 

% 

Pentachlorophenol ,  ug/kg  dw 

4390 

27 

% 

17-109 

% 

26  % 

<47 

% 

Pyrene ,  Ug/kg  dw 

13780 

169 

% 

35-142 

% 

16  % 

<36 

% 
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LOO  NO  SAMPLE  DESCRIPTION  ,  QC  REPORT  FOR  SOLID /|e|MI SOLID 


345S3-10  MSD  Concentration 

345S3-11  MSD  %  Recovery 

34553-12  Recovery  Limit 

34553-13  %  RPO 

34553-14  %  RPD  Limit 

PARAMETER  a4553»10 

34553- 

12 

34553-13 

34553-14 

/ 

•  •  •  .  •  -  - 

ICP  Metals  (6010) 

'1 

Antimony,  rag/kg  dv 

- 

75-125 

Ir 

... 

<20  » 

Beryllium,  mg/kg  dw 

75-125 

% 

— 

<20  % 

Cadmitjm,  mg/kg  dw  „ 

-  4HF 

... 

75-125 

% 

... 

<20  % 

Chrooiium,  mg/kg  dw  / 

— 

... 

75-125 

% 

— 

<20  % 

Copper,  mg/kg  dw  j 

- 

... 

75-125 

% 

... 

<20  % 

Nickel,  mg/kg  dw 

- 

— 

75-125 

» 

— 

<20  % 

Silver,  mg/kg  dw 

• 

— 

75-125 

% 

— 

<20  % 

Zinc,  mg/kg  dw 

— 

75-125 

% 

... 

<20  % 

Thallium  (7841) 

Thallium,  mg/kg  dw 

— 

... 

75-125 

% 

— 

<20  % 

Arsenic  (7060) 

Arsenic,  mg/kg  dw 

— 

— 

75-125 

% 

— 

<20  % 

Mereniry  (7470/7471) 

Mercury  ,  mg/kg  dw 

0.46 

96  % 

75-125 

% 

8.7  % 

<30  % 

Date  Analyzed  08 

07.91 

— 

... 

... 

Selenium  (7740) 

Selenium,  mg/kg  dw 

— 

— 

75-125 

% 

... 

<20  % 

Lead  (7421) 

Lead,  mg/kg  dw 

— 

— 

75-125 

% 

... 

<20  % 

Total  Organic  Carbon  (415.1) 

Total  Orgemic  Carbon  ,  mg/kg  dw 

--- 

- 

— 

— 

**  »  16290 
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LOG  NO  SAMPLE  DESCRIPTION  ,  LIQUID  SAMPLES  DATS  SAMPLED 


34553-15 

VFl-inr6-W2X-ES 

07-09-91 

PARAMETER  34553-15 


Hydrocarbons  (Modified  8015) 

.  . 

Hydrocarbons  as  Gasoline,  mg/l 

150000 

Purgeable  Aromatics  (602/8020) 

■•'•••••••• 

Benzene,  ug/1 

480000*F68 

Chlorobenzene,  ug/1 

'  <100000 

1,2-Oichlorobenzene,  ug/1 

<100000 

1,3- Dichlorobenzene,  ug/1 

<100000 

1,4-Dichlorobenzene,  ug/1 

<100000 

Ethylbenzene,  ug/1 

1900000 

Toluene,  ug/1  ^ 

8300000 

Xylenes,  ug/1 

5100000 

Hydrocarbons  (Modified  8100) 

Hydrocarbons  as  Kerosene,  mg/l.. 

980000 

Hydrocarbons  as  Diesel  Fuel,  mg/l 

30000U 

Hydrocarbons  as  Heavy  Oils,  mg/l 

30000U 

Hydrocarbons  as  Mineral  Spirits,  mg/l 

30000U 

Hydrocarbons  as  Varsol,  mg/l 

30000U 

Hydrocarbons  as  Fuel  Oil,  mg/l 

30000U 
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LOO  HO  SAMPLE  DESCRIPTIOH  ,  LIQUID  SAMPLES  DATE  SAMPLED 


34553-16  VFl-Hin-W2X-ES 

'  '  07-09-91 

PARAMETER 

34553-16 

Hydrocarbons  (Modified  8015) 

r' 

Hydrocarbons  as  Gasoline,  mg/1 

430 

Purgeable  Aromatics  (602/8020) 

Benzene ,  ug/1 

5000U 

Chlorobenzene,  ug/1 

SOOOU 

1,2 -Dichlorobenzene,  ug/1 

5000U 

1,3 -Dichlorobenzene,  ug/1 

SOOOU 

1,4- Dichlorobenzene,  ug/1 

SOOOU 

Ethylbenzene,  ug/1 

SOOOU 

Toluene,  ug/1 

18000 

Xylenes,  ug/1 

22000 

Hydrocarbons  (Modified  8100) 

Hydrocarbons  as  Kerosene,  mgA 

61000 

Hydrocarbons  as  Diesel  Fuel,  mg/1 

500U 

Hydrocarbons  as  Heavy  Oils,  mg/1 

500U 

Hydrocrurbons  as  Mineral  Spirits,  mg/1 

500U 

Hydrocarbons  as  Varsol,  mg/1 

500U 

Hydrocarbons  as  Fuel  Oil,  mg/1 

500U 
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LOG  NO 


SAMPLE  DESCRIPTION  ,  QC  REPORT  FOR  LIQUID  SAMPLES 


34553-17  Method  Blank/Prep  Blank  -  Liquid 

34553-18  Matrix  Spike /MSO  Added  -  Liquid 
34553-19  Saiqple  Concentration  -  Liquid 

34553-20  MS  Concentration  -  Liquid 

34553-21  MS  %  Recovery  -  Liquid 


PARAMETER 


34553*17  34if3-li|;:  34553-19  34553-20  34553-21 

.......... 


ug/1 

ug/1 

ug/1 


Hydrocarbons  (Modified  8015) 
Hydrocarbons  as  Gasoline,  mg/l 
Purgeable  Aromatics  (602/8020) 
Benxene,  ug/1 

Chlorobenxene ,  \ig/l  ^ 

1 . 2 - Oichlorobenxene, 

1 . 3 - Oichlorobenxene , 

1 . 4 - Oichlorobenxene , 

Ethy Ibenxene ,  ug/1 
Toluene,  ug/1 
Xylenes,  ug/1 

Hydrocarbons  (Modified  8100) 
Hydrocarbons  as  Kerosene,  mg/l 
Hydrocarbons  as  Diesel  Fuel,  mg/l 
Hydrocarbons  as  Heavy  Oils,  mg/l 
Hydrocarbons  as  Mineral 
Spirits,  mg/l 

Hydrocarbons  as  Varsol,  mg/l 
Hydrocarbons  as  Fuel  Oil,  mg/l 


ft,10U 

1  .■Gttl' 
l.OU 

i.oir 

i-o| 

1-# 

liOU 

l.OU 

l.OU 

0.50U 

0.50U 

O.SOU 

0.50U 

O.SOU 

O.SOU 


10 

10 


10 


10 


l.OU 

l.OU 


l.OU 


O.SOU 


10.4* 

7.5* 


11.4* 


0.62* 


104 

75 


♦* 

%* 


114  %* 


62  %* 


Methods:  EPA  SN-846  &  CLP -SON 
*  Due  to  the  abundance  of  target  and  non -target 
cogqjounds  lab  control  sample  data  has  been 
reported  in  lieu  of  matrix  spike  data. 

**  ■  16290  ug/kg  dw. 

F68  -  Reported  value  is  estimated  because  of 
matrix  interference. 
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34553-22 

MSD  Concentration  -  Liquid 

■ 

. ^ 

34553-23 

MSD  %  Reco.'ery  -  Liquid 

34553-24 

Recovery  Limit  -  Liquid 

34553-25 

%  RPD  -  Liquid 

34553-26 

%  RPD  Limit  -  Liquid 

PARAMETER 

34553 -E2 

3m3-231 

34553-24 

34553-25 

34553-26 

Hydrocarbons  (Modified  8015) 

Hydrocarbons  as  Gasoline,  mg/1  ;  — 

— 

— 

— 

Purgeable  Aromatics  (602/8020) 

Bensene , 

ug/1  10. le- 

102  %* 

75-125  % 

1.9  % 

<30  % 

Chlorobensene ,  ug/1  8.6* 

86  %* 

56-144  % 

14  % 

<30  % 

Toluene , 

ug/1  11.  I*” 

111  %* 

70-130  % 

2.7  % 

<30  % 

Hydrocarbons  (Modified  8100) 

Hydrocarbons  as  Diesel  Fuel*  mg/1  O.S# 

56  % 

30-130  % 

10  % 

<60  % 

Methods:  EPA  SW-e46  &  CLP-SOIT 
*  Due  to  the  abundance  of  target  and  non- target 


caaf>ound8  lab  control  sanqple  data  has  been 
reported  in  lieu  of  matrix  spike  data. 

**  s  16290  ug/kg  dw. 

P68  -  Reported  value  is  estimated  because  of 
matrix  interference. 
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APPENDK  F 
TOXICITY  PROnLES 


This  section  contains  toxicity  profiles  for  selected  chemicals  detected  during  the 
1987/1988  and  1989/1990  investigations  at  Volk  Field  ANGB.  The  profiles  were 
used  to  support  the  site  risk  assessments.  The  toxicity  profiles  discuss  toxilogical 
effects  on  humans,  toxicity  to  the  environment,  mode  of  transport  and  contaminant 
fate  for  each  compound.  The  depth  of  discussion  varies  with  the  availability  of  the 
information. 

l,l.DICHLOROETHANE  (1,1-DCA) 

1.1- DCA  is  a  halogenated  organic  compound  used  commercially  for  a  number 
of  purposes,  such  as  an  extractant  for  heat-sensitive  substances,  a  cleaning  solvent, 
and  a  fumigant.  It  is  most  widely  used  as  an  intermediate  in  the  manufacture  of 

1,1,1-trichloroethane  (1,1,1-TCA)  and  can  also  be  a  degradation  product  of  1,1,1- 
TCA. 

1.1- DG\  is  highly  mobile  in  the  natural  soil/groundwater  system,  and  is  only 
sorbed  to  a  limited  extent  onto  soils.  The  weak  tendency  to  be  absorbed  is 
particularly  true  in  soils  with  a  low  organic  content.  Because  it  is  highly  volatile, 
migration  occurs  by  volatilization  upward  toward  the  atmosphere.  The  non-sorbed 
dissolved  fraction  also  migrates  in  the  groundwater.  Biodegradation  and 
transformation  in  natural  systems  are  probably  not  significant  factors  in  migration 
[Arthur  D.Uttle,  1987]. 

1.1- DCA  is  a  possible  human  carcinogen  (EPA  Group  C).  Very  little 
information  is  available  concerning  the  non-carcinogenic  effects  of  1,1-DCA.  This 
compound  was  used  as  an  anesthetic  in  the  past;  however,  its  use  was  discontinued 
because  it  induced  cardiac  arrhythmias. 

1,3-DICHLOROPROPENE 

1,3-Dichloropropene  is  used  as  a  soil  fumigant  and  nematocide  [Sittig,  1985]. 
Dichloropropene  is  classified  by  EPA  as  a  probable  human  carcinogen  (Group  B2) 
based  on  the  observation  of  benign  lung  tumors  in  mice  (inhalation  exposure)  and 

ATa77/91Ul«2  F-1 


liver,  adrenal,  forestomach  and  thyroid  tumors  in  rats  (oral  exposure)  [EPA,  1990]. 
Information  on  the  environmental  fate  was  not  located. 

BENZENE 

Benzene  is  a  colorless  aromatic  hydrocarbon  with  a  characteristic  odor. 
Benzene  was  widely  used  in  the  past  as  a  solvent  and  as  an  octane-raising  additive  in 
gasoline.  Presently,  benzene  is  used  primarily  in  the  chemical  industry  as  a  starting 
or  intermediate  material  for  the  synthesis  of  many  other  organic  compounds. 

Benzene  can  be  mobile  in  the  soil/groundwater  system.  It  is  relatively  soluble 
in  groundwater  and  may  be  transported  through  sandy  soils  and  soils  of  low  organic 
content.  The  amount  of  benzene  sorbed  to  the  soil  increases  with  increasing  organic 
content.  Benzene  is  highly  volatile,  and  volatilization  in  surficial  soils  is  probably  an 
important  transport  mechanism.  However,  sorption  of  benzene  vapors  onto  soil 
particles  may  slow  the  vapor-phase  transport.  Hydrolysis  is  not  expected  to  be  an 
important  process  for  benzene  transport.  Data  on  the  biodegradation  of  benzene 
are  inconclusive  [Arthur  D.  Little,  1987).  There  is  some  evidence  of  gradual 
biodegradation  at  low  concentrations  by  aquatic  organisms,  but  the  compound  is 
considered  fairly  resistant  to  biodegradation.  The  rate  of  biodegradation  may  be 
enhanced  in  the  presence  of  other  hydrocarbons  [Versar,  1979]. 

Data  are  not  considered  sufficient  to  develop  ambient  water  quality  criteria  for 
benzene  [EPA,  1986b].  No  information  is  available  on  the  toxicity  of  benzene  to 
terrestrial  wildlife,  domestic  animals,  birds,  or  plants.  Toxic  effects  in  laboratory 
animals  include  central  nervous  system  effects,  hematological  effects,  and  immune 
system  depression  [EPA,  1981]. 

Benzene  is  readily  absorbed  following  oral  and  inhalation  exposure  [EPA, 
1985b].  The  toxic  effects  of  benzene  in  humans  following  exposure  by  inhalation  is 
the  same  as  that  for  laboratory  animals.  Effects  include  central  nervous  system 
effects,  hematological  effects,  and  immune  system  depression.  In  humans,  acute 
exposure  to  high  concentrations  of  benzene  vapors  has  been  associated  with 
dizziness,  nausea,  vomiting,  headaches,  drowsiness,  narcosis,  comas,  and  death 
[Sittig,  1985].  Chronic  exposure  to  benzene  vapors  can  produce  reduced  leukocyte, 
platelet,  and  red  blood  cell  levels  [EPA,  1985b]. 

Chronic  exposure  to  benzene  is  known  to  cause  leukemia  and  bone  marrow 
damage.  In  addition,  the  compound  is  a  central  nervous  system  depressant  at  high 
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concentrations,  and  may  cause  acute  narcotic  reactions  [Sittig,  1985].  Benzene  is  a 
human  carcinogen  (EPA  Group  A). 

BIS(2-ETI1YLHEXYL)PHTHAL4TE 

Bis(2-ethylhexyl)phthalate,  also  known  as  di-ethylhexylphthalate  (DEHP),  is  a 
common  laboratory  contaminant.  It  is  used  in  vacuum  pumps.  When  heated  to 
decomposition,  it  emits  acrid  smoke.  As  a  group,  phthalate  esters  are  widely 
distributed  in  the  environment  by  anthropogenic  and  perhaps  natural  sources.  They 
have  been  found  in  well  and  drinking  water,  oil,  soil,  air,  plants,  fish,  food,  animals, 
and  humans.  Phthalate  ester  contamination  in  surface  water  residues  has  been 
correlated  with  drainage  from  industrial  or  heavily  polluted  areas  [Versar,  1979]. 

A  variety  of  organisms  can  accumulate  phthalate  esters  and  they  have  become 
concentrated  in  animal  and  human  tissues  and  organs.  Under  aerobic  conditions, 
microbial  systems  can  degrade  phthalate  esters,  but  under  anaerobic  conditions, 
bis(2*ethylhexyl)phthalate,  in  particular,  ceases  to  degrade.  In  determining  the 
environmental  fate  of  phthalate  esters,  bioaccumulation,  biotransformation,  and 
biodegradation  are  probably  the  most  important  processes  [Versar,  1979]. 

Bis(2-ethylhexyl)phthalate  is  a  probable  human  carcinogen  (EPA  Group  B2). 
Exposure  to  DEHP  has  also  been  associated  with  developmental  toxicity  as  well  as 
with  adverse  effects  upon  the  liver  and  kidneys  in  laboratory  animals  [EPA,  1980]. 
This  compound  causes  irritation  of  the  eyes  and  mucous  membranes  and  may  cause 
nausea  and  diarrhea  [Sittig,  1985]. 

CADMIUM 

Cadmium  is  a  transitional  metal  which  occurs  widely  in  nature,  generally  in 
association  with  lead  or  zinc  ores.  Elemental  cadmium  is  insoluble  in  water,  but 
many  cadmium  compounds  are  quite  soluble.  The  general  population  is  widely 
exposed  to  low  levels  of  cadmium  in  drinking  water,  food,  and  industrial  settings. 

Cadmium  is  relatively  mobile  in  the  envirorunent  compared  to  most  other  heavy 
metals.  PH  is  a  major  factor  influencing  mobility.  Cadmium  is  less  mobile  in 
alkaline  than  in  acidic  waters.  Sorption  processes  affect  cadmium  less  than  most 
other  heavy  metals.  However,  the  mobility  of  cadmium  can  be  reduced  by  sorption 
onto  clays,  hydrous  iron,  aluminum  oxides,  manganese  oxides,  and  organic 
materials.  Volatilization  is  not  an  important  process  in  aqueous  environments 
[Versar,  1979]. 
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In  aquatic  systems,  hardness  affects  the  toxicity  of  cadmium.  Species  also 
exhibit  different  sensitivities  to  cadmium.  There  is  no  evidence  that  cadmium  is  an 
essential  mineral  [Eisler,  1985].  Mammals  have  no  effective  mechanism  for  the 
elimination  of  ingested  cadmium;  therefore,  the  cadmium  tends  to  accumulate  in 
the  liver  and  kidneys.  It  tends  to  be  very  persistent  in  the  kidney  and  can  cause 
renal  tubular  damage.  Toxic  effects  include  decreased  growth  rates,  anemia, 
infertility,  fetus  abnormalities,  abortions,  kidney  disease,  intestinal  disease,  and 
hypertension  [NAS,  1980]. 

Cadmium  compounds,  when  inhaled,  have  been  associated  with  pulmonary 
cancer.  The  inhalation  of  cadmium  dust  or  fumes  affects  the  respiratory  tract  and 
kidneys  [EPA,  1985e].  Exposure  to  high  concentrations  may  result  in  pulmonary 
edema  and  death.  Cadmium  is  a  suspected  human  carcinogen  via  inhalation  (EPA 
Group  Bl)  [EPA,  1990]. 

CHROMIUM 

Chromium  (Cr)  is  a  transition  element.  It  occurs  in  nature  principally  as  the 
trivalent  ion  Cr^^,  although  valence  states  ranging  from  -2  to  +6  have  been 
reported.  Cr  exists  in  two  oxidation  states  in  aqueous  systems;  Cr  (III)  and  Cr  (VI). 
The  hexavalent  form,  Cr  (VI),  is  quite  soluble.  It  exists  in  solution  as  a  complex 
anion.  It  is  not  sorbed  to  any  significant  degree  by  clays  or  hydrous  metal  oxides.  It 
is,  however,  sorbed  strongly  to  activated  carbon,  Cr  (VI)  is  a  moderately  strong 
oxidizing  agent  and  reacts  with  reducing  materials  to  form  trivalent  Cr.  The 
trivalent  form,  Cr  (Ill),  reacts  with  aqueous  hydroxide  ions  to  form  insoluble 
chromium  hydroxide  (Cr(OH)3).  Most  of  the  hydroxide  form  precipitates  to  the 
benthic  zone  in  natural  waters  directly  or  by  sorption  [Versar,  1979]. 

Chromium  is  bioaccumulated  by  aquatic  organisms,  and  passage  of  chromium 
through  the  food  chain  has  been  demonstrated  [Versar,  1979].  Cr  has  a  low 
inherent  toxicity  to  fish  and  animals,  moderate  toxicity  to  plants,  and  low  potential 
for  biomagnification  in  the  food  chain.  Cr  is  an  essential  trace  element  for  animals 
and  is  considered  non-essential  for  plants. 

In  aquatic  systems,  plants  and  polychaete  worms  appear  to  be  the  most  sensitive 
groups  tested.  The  toxicity  of  Cr  (VI)  to  aquatic  species  appears  to  increase  as  pH 
and/or  hardness  decreases.  Bioaccumulation  has  been  found  to  vary  among 
species;  concentrations  are  normally  highest  at  lower  trophic  levels  and  lowest  with 
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the  top  predators,  indicating  that  biomagnification  does  not  occur  [EPA,  1985a]. 
Ambient  water  quality  criteria  have  been  established  for  Cr  (VI). 

Following  oral  e3qx)sure,  absorption  of  Cr  (m)  is  low  while  absorption  of  Cr 
(VI)  is  high.  Chromium  is  an  essential  micronutrient  and  is  not  toxic  in  trace 
quantities.  High  levels  of  soluble  Cr  (VI)  and  Cr  (m)  can  produce  kidney  and  liver 
damage  following  acute  oral  eiqxMure;  target  organs  affected  by  chronic  oral 
exposure  remain  unidentified.  Chronic  inhalation  exposure  may  cause  respiratory 
system  damage.  Further,  epidemiological  studies  of  worker  populations  have  clearly 
established  that  inhaled  Cr  (VI)  is  a  human  carcinogen  (EPA  Group  A);  the 
respiratory  passages  and  the  lungs  are  the  target  organs.  Inhalation  of  Cr  (HI)  or 
ingestion  of  Cr  (VI)  or  (m)  has  not  been  associated  with  carcinogenicity  in  humans. 

COPPER 

Copper  is  naturally  occurring  and  ubiquitous  in  the  earth’s  crust.  It  is  found 
primarily  as  sulfides  and  oxides. 

Copper  is  present  in  foods  (<10  -  >25000  ug/100  calories)  and  in  finished 
drinking  water  (0.61  •  250  ug/1).  Copper  is  approximately  50%  absorbed  by  the 
gastrointestinal  tract.  Dermal  absorption  is  negligible.  The  extent  of  respiratory 
absorption  is  unknown  [Carson  et  al.,  1986]. 

Chronic  inhalation  exposure  to  copper  may  cause  "metal  fume  fever",  nasal 
ulcerations,  and  mild  anemia.  Ingestion  of  copper  may  cause  salivation,  nausea, 
vomiting,  hemorrhagic  gastritis,  diarrhea,  and  pain.  Chronic  toxic  effects  due  to 
copper  are  rarely  seen  except  for  individuals  with  Wilson’s  Disease.  Wilson’s 
Disease  is  a  genetically  determined  condition  in  which  the  body  absorbs  and  retains 
abnormally  high  copper  concentrations  [Sittig,  1985]. 

DDT,  DDD  AND  DDE 

DDT  is  a  broad-spectrum  insecticide.  DDD  and  DDE  are  degradation 
products  of  DDT.  The  use  of  DDT  has  been  baimed  in  the  United  States  since 
December,  1972, 

DDT  and  its  metabolites  are  extremely  persistent  in  the  environment. 
Processes  which  are  chiefly  responsible  for  the  fate  of  DDT,  DDD  and  DDE  in  the 
environment  include  sorption  to  soils,  accumulation  in  biota,  and  volatilization  from 
water.  These  compounds  tend  to  partition  into  the  fat  of  wildlife  and  humans  due  to 
their  high  lipophilicity  and  low  water  solubility.  They  are  widely  and  easily 
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dispersed  in  the  environment  through  erosion,  runoff,  and  volatilization  [EPA,  1979, 
Sittig,  1985]. 

DDT,  DDD  and  DDE  can  be  taken  into  the  body  through  oral,  dermal  and 
inhalation  exposures.  Human  exposure  to  DDT  occurs  primarily  through 
contaminated  foods.  EPA  has  estimated  that  the  average  DDT  intake  for  a  US 
citizen  is  3  mg/year  [Sittig,  1985]. 

DDT  and  its  degradation  products  have  been  classified  by  EPA  as  probable 
human  carcinogens  (Group  B2).  They  are  also  known  to  target  the  central  and 
peripheral  nervous  systems,  liver,  kidneys  and  skin  [EPA,  1990,  Sittig,  1985]. 

ETHYLBENZENE 

Ethylbenzene  is  a  colorless  aromatic  liquid.  It  is  used  in  industry  as  a  resin 
solvent  and  in  the  conversion  to  a  styrene  monomer.  No  empirical  studies  on  the 
bioaccumulation  of  ethylbenzene  were  found.  No  information  on  the  toxicity  of 
ethylbenzene  to  terrestrial  wildlife  or  birds  was  available. 

Ethylbenzene  is  moderately  adsorbed  to  soils  but  it  will  leach  to  groundwater, 
particularly  in  soils  containing  low  levels  of  organic  matter.  Ethylbenzene  will 
volatilize  from  surface  soils.  It  is  thought  that  it  will  biodegrade  once  microbial 
populations  become  acclimated  (Howard,  1989]. 

In  humans,  short-term  inhalation  exposure  to  ethylbenzene  can  result  in 
sleepiness,  fatigue,  headaches,  mild  eye  irritation,  and  respiratory  irritation.  The 
liver  and  kidney  appear  to  be  the  primary  target  organ  following  chronic  oral 
exposure  [Sittig,  1985]. 

LEAD 

Elemental  lead  is  heavy,  ductile,  and  bluish-white  in  color.  It  is  widely  used  in 
industry  because  of  its  softness,  resistance  to  corrosion  and  radiation,  and  high 
density.  Lead  is  also  used  in  solders,  in  storage  batteries,  and  as  a  paint  pigmenc. 

The  concentration  and  mobility  of  lead  is  controlled  primarily  by  sorption.  The 
tendency  for  lead  to  form  complexes  with  naturally-occurring  organic  materials 
increases  its  adsorptive  affinity  for  clays  and  other  mineral  surfaces.  At  low  pH 
values,  sorption  and  precipitation  are  not  nearly  as  effective  in  removing  lead  from 
solution;  therefore,  lead  has  greater  mobility  in  acidic  waters  than  at  higher  pH 
values.  In  alkaline  and  circumneutral  waters,  removal  of  lead  by  sorption  and 
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precipitation  may  occur  relatively  quickly.  Bioaccumulation  may  also  be  an 
inq)ortant  fate  process  [Versar,  1979]. 

Lead  is  generally  considered  a  highly  toxic  contaminant  because  it  is  not  an 
essential  nutrient  to  either  plants  or  animals.  Lead  bioaccumulates  in  animal 
tissues,  but  has  a  low  potential  for  biomagnification  in  the  food  chain.  The  solubility 
of  lead  is  dependent  on  water  hardness;  furthermore,  lead  is  considered  20  to  100 
times  more  toxic  in  soft  water.  In  aquatic  environments,  most  lead  is  found  in 
bottom  sediments.  It  is,  therefore,  a  greater  concern  in  benthic  organisms  than  in 
planktonic  or  pelagic  organisms.  Toxicity  of  lead  in  water  is  dependent  on  pH, 
organic  materials,  and  the  presence/absence  of  other  metals  [Versar,  1979,  Davies 
et  al.,  1976]. 

The  primary  mechanism  of  acute  toxicity  of  lead  to  freshwater  organisms  is 
unknown.  Invertebrate  species  appear  more  sensitive  than  vertebrate  species 
[Spehar  et  al.,  1978].  Lead  inhibits  plant  growth,  and  reduces  photosynthesis, 
mitosis,  and  water  absorption  [Eisler,  1988]. 

Lead  is  stored  in  humans  in  bone,  kidneys,  and  liver.  The  major  adverse  effects 
in  humans  caused  by  lead  include  alterations  in  the  hematopoietic  and  nervous 
systems.  The  toxic  effects  are  generally  related  to  the  concentration  of  this  metal  in 
blood.  Toxic  blood  concentration  in  children  and  in  sensitive  adults  can  cause 
severe,  irreversible  brain  damage,  encephalopathy,  and  possible  death  [EPA, 
1984a].  Physiological  and  biochemical  effects  that  occur  even  at  low  levels  include 
enzyme  inhibition,  elevated  erythrocyte  protoporphyrin,  interference  with  vitamin  D 
metabolism,  cognitive  dysfunction  in  infants,  electrophysiological  dysfunction,  and 
reduced  childhood  growth  [ATSDR,  1988].  EPA  has  recently  classified  lead  as  a 
probable  human  carcinogen  (Group  B2)  [EPA,  1990]. 

NICKEL 

Nickel  is  a  naturally  occurring  metal  which  constitutes  approximately  0.008%  of 
the  earth’s  crust  [Versar,  1979].  Nickel  is  used  in  making  stainless  steel  and  other 
alloys.  It  is  also  used  in  electroplating,  in  coin  production,  in  Ni-Cd  batteries,  in 
ceramics,  and  as  a  catalyst 

Nickel  appears  to  be  a  relatively  mobile  heavy  metal  due  to  the  solubility  of 
many  of  its  salts.  Sorption  and  precipitation  are  not  as  effective  at  immobilizing 
nickel  as  they  are  with  other  heavy  metals.  Nickel  has  an  affinity  for  organic 
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materials,  hydrous  iron,  and  manganese  oxygen.  Although  nickel  is  bioaccumulated, 
the  concentrations,  reported  for  most  freshwater  organisms,  indicate  that 
partitioning  into  biota  is  not  a  dominant  fate  process  [Versar,  1979]. 

Extensive  epidemiological  evidence  indicates  that  inhalation  of  certain  nickel 
compounds  (nickel  oxide  and  nickel  subsulfide  dusts,  nickel  carbonyl  vapor,  and 
soluble  aerosols  of  nickel  chloride,  and  nickel  sulfate)  causes  cancer  of  the  lung  and 
nasal  cavities  in  humans.  Contact  dermatitis  has  also  been  reported  in  humans 
exposed  dermally  to  nickel  compounds.  Nickel  carbonyl  has  been  shown  to  cause 
birth  defects  in  rats  [ATSDR,  1987]. 

The  major  source  of  nickel  uptake  by  humans  is  food  (up  to  900  /ig/day). 
Airborne  nickel  has  been  detected  at  rural  and  urban  sites  at  concentrations  ranging 
from  1  to  60  ng/m^.  Higher  levels  have  been  detected  in  industrial  settings 
[ATSDR,  1987]. 

In  freshwater,  toxicity  depends  on  hardness;  nickel  tends  to  be  more  toxic  in 
softer  water  [EPA,  1986b].  Acute  values  for  exposure  to  a  variety  of  nickel  salts, 
expressed  as  nickel,  range  from  510  /ig/L  for  Daphnia  magna  to  46,200  Mg/L  for 
banded  killifish  at  comparable  hardness  levels.  Chronic  values  range  from  14.8 
Mg/L  for  Daphnia  magna  is  soft  water  to  530  Mg/L  for  the  fathead  minnow  in  hard 
water.  Acute-chronic  ratios  for  Daphnia  magna  range  from  14  in  hard  water  to  83  in 
soft  water,  and  are  approximately  50  in  both  hard  and  soft  water  for  the  fathead 
mirmow.  Residue  data  for  the  fathead  minnow  indicate  a  bioconcentration  factor  of 
61.  Freshwater  algae  experience  reduced  growth  at  nickel  concentrations  as  low  as 
100  |tg/L. 

Acute  values  for  saltwater  species  range  from  152  /ig/L  for  mysid  shrimp  to 
350,000  /ig/L  for  the  mummichog.  A  chronic  value  of  92.7  /ig/L  is  reported  for  the 
mysid  shrimp,  which  gives  an  acute-chronic  ratio  of  5.5  for  the  species.  Reduced 
growth  is  seen  in  saltwater  algae  at  concentrations  as  low  as  1,000  /ig/L. 
Bioconcentration  factors  ranging  from  299  to  416  have  been  reported  for  the  oyster 
and  mussel. 

PETROLEUM  HYDROCARBONS 

Petroleum  hydrocarbons  are  a  group  of  compounds  that  are  thick,  dark  yello'- 
to  brown,  or  green-black  liquids  which  consist  of  a  mixture  of  hydrocarbons  frc*Ts 
C2H2  and  up.  They  are  used  as  a  source  of  gasoline,  petro  ether,  petrolatum,  fuel 
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and  lubricating  oils,  butane,  and  isopropyl  alcohol.  Gasoline,  jet  fuel,  and  mineral 
spirits  are  the  petroleum  hydrocarbons  of  primary  concern  in  this  risk  evaluation. 

Hydrocarbon-containing  petroleum  residues  are  decomposed  in  soil  systems. 
Hydrocarbons  degrade  to  carbon  dioxide  and  water  via  several  intermediates 
(organic  acids,  ketones,  aldehydes,  alcohols,  and  other  l^drocarbon  derivatives). 
Nonvolatile  components  of  oils  tend  to  stay  ti^tly  bound  in  soil,  while  volatile 
fractions  may  esaq)e  into  the  atmosphere.  No  significant  movement  of  oU  through 
surface  runoff  from  rainfall  or  downward  leaching  occurs. 

Gasoline  is  an  aspiration  hazard,  defats  the  skin,  and  has  been  shown  to  cause 
kidney  tumors  in  laboratoiy  animals.  It  contains  benzene  and  toluene  which  may  be 
absorbed  through  the  skin.  Benzene  is  a  cancer  hazard  that  affects  the  blood. 
Primary  routes  of  exposure  are  inhalation  and  skin  contact.  Eye  contact  with  liquid 
gasoline  may  cause  burning,  tearing,  redness,  and  transient  corneal  damage. 
Prolonged  or  repeated  dermal  contact  may  cause  burning,  redness,  drying  and 
cracking  of  the  skin,  and  dermatitis.  Exposure  to  mist  or  excessive  vapor 
concentration  may  cause  irritation  of  the  nose,  throat,  and  upper  respiratory  tract. 
Severe  exposmes  may  restilt  in  unconsciousness,  coma,  and  death.  Ingestion  of 
gasoline  may  cause  signs  of  central  nervous  system  depression,  headache,  nausea, 
drowsiness,  and  dizziness. 

Fuel  oil  is  a  combustible  liquid  and  a  skin  irritant.  Breathing  oil  mists  may 
irritate  the  nose  and  throat.  Chronic  exposure  to  oil  mists  may  lead  to  the 
development  of  lipoid  pneumonia.  Similarly  refined  and  processed  residual 
petroleum  materials  have  been  shown  to  cause  skin  cancer  and  liver  damage  in 
laboratory  animals  through  prolonged  skin  contact  There  is  no  direct  evidence  that 
fuel  oil  causes  skin  cancer  or  liver  damage  in  humans. 

PENTACHLOROPHENOL 

Pentacblorophenol  is  a  commercially  produced  pesticide  which  is  used  primarily 
in  the  preservation  of  wood. 

Pentacblorophenol  is  moderately  soluble  in  water  and  has  a  low  vapor  pressure. 
Primary  removal  processes  in  aquatic  systems  are  photolysis  and  biodegradation.  In 
soils,  sorption  is  proportional  to  organic  matter  content  and  inversely  proportional 
to  pH.  Pentacblorophenol  has  been  shown  to  bioaccumulate  in  aquatic  organisms. 
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Hydrolysis,  oxidation,  and  volatilization  are  not  important  processes  in  the 
environmental  fate  of  pentachlorophenol  [EPA,  1979]. 

Human  exposure  to  pentachlorophenol  can  result  in  adverse  effects  upon  the 
liver,  kidneys,  eyes,  skin,  and  cardiovascular,  respiratory  and  nervous  systems  [Sittig, 
1985].  EPA  has  recently  classified  pentachlorophenol  as  a  probable  human 
carcinogen  (Group  B2)  based  on  the  observation  of  liver,  circulatory,  and  adrenal 
tumors  in  an  oral  study  on  laboratory  mice  [IRIS]. 

PHENOL 

Phenol  is  naturally  present  in  animal  waste  and  decayed  organic  matter. 
Artificial  sources  of  phenol  include  industrial  wastewater,  resins,  plastics,  fibers, 
adhesives,  disinfectants,  and  iron,  steel,  aluminum,  leather  and  rubber  industries. 
Phenol  is  also  found  in  cigarette  smoke,  throat  lozenges,  and  car  exhaust  [Howard, 
1989]. 

Biodegradation  of  phenol  occurs  rapidly  in  surface  and  subsurface  soils  (2-5 
days)  and  in  aquatic  systems  (hours  to  days  in  freshwater;  weeks  in  salt  water)  under 
both  aerobic  and  anaerobic  conditions.  Phenol  is  highly  soluble  and  adsorbs  poorly 
to  soils;  however,  it  is  not  usually  detected  in  groundwater  because  of  rapid 
biodegradation.  In  air,  phenol  exists  primarily  in  the  vapor  phase  and  is  removed 
rapidly  through  nitrate  and  hydroxyl  radicals  (half  lives  of  15  minutes  and  0.61  days, 
respectively).  Direct  photodegradation  and  removal  by  rain  may  also  occur.  Phenol 
is  not  expected  to  bioconcentrate  significantly  in  aquatic  organisms  [Howard,  1989]. 

Human  exposure  to  phenol  can  result  in  liver  and  kidney  damage,  and  in 
adverse  effects  on  the  central  nervous  system.  Phenol  is  also  extremely  corrosive 
upon  contact  with  any  tissue  [Sittig,  1985].  EPA  classifies  Phenol  as  Group  D  with 
respect  to  carcinogenicity  [IRIS]. 

POLYNUCLEAR  AROMATIC  HYDROCARBONS 

Polynuclear  aromatic  hydrocarbons  (PAHs)  are  a  class  of  chemical  compounds 
characterized  by  a  basic  structure  of  two  or  more  fused  aromatic  (benzene)  rings. 
The  compounds  are  fused  by  pairs  of  carbon  atoms,  resulting  in  a  molecule  with  a 
carbon  atom  lying  in  a  single  plane  with  hydrogen  atoms.  The  lowest  molecular 
weight  member  of  this  group  is  naphthalene,  with  two  fused  rings.  The  highest 
molecular  weight  member  is  graphite.  PAH  compounds  can  be  divided  into  two 
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groups.  These  two  groups  are  the  lower  molecular  weight  (two-  to  three-ring) 
compounds  and  the  higher  molecular  weight  (ftnir-  to  seven-ring)  compounds. 

The  pineal  prt^rties  of  PAHs  typically  vary  with  increasing  molecular 
weight  Vtqwr  pressure  and  solubility  decrease  almost  logarithmically  with 
increasing  molecular  weight  Resistance  to  reduction  and  oxidation  typically 
decreases  with  increasing  molecular  weight  These  trends  help  to  explain  why  the 
lower-ring-numbered  and  higher-ring  numbered  compounds  differ  substantially  in 
their  behavior  and  distribution  in  the  environment 

In  the  case  of  PAF  impounds,  the  lower-ring-numbered  compounds  have 
values  in  the  1(P  to  10*  range.  The  higher-ring-numbered  compounds  have 
values  from  lO’  to  10^.  values  for  PAHs  are  very  high,  indicating  little  tendency 
for  mobility. 

PAHs  have  been  noted  to  be  ubiquitous  in  the  environment  In  the  past  PAH 
compounds  were  typically  thought  to  result  only  from  high-temperature  pyrolysis  of 
organic  materials.  Although  this  is  the  principal  means  of  PAH  generation,  it  has 
recently  been  shown  that  low-temperature  transformation  of  sedimentary  organic 
material  to  form  fossil  fuels,  as  well  as  direct  biosynthesis  by  microbes  and  plants, 
are  additional  sources  of  PAHs.  Anthropogenic  sources  also  inaease  the  loading  of 
PAHs  into  the  environment  This  includes  industrial  activities  such  as  coke  and  coal 
gas  production,  gas  production  from  petroleum,  oil  refining,  and  preparation  of 
acetylene  from  natural  gas.  Other  sources  include  incineration  of  domestic  and 
industrial  wastes,  power  generation  from  fossil  fuels,  and  automobile  exhaust. 

PAH  compounds  vary  substantially  in  their  acute  toxicity  to  aquatic  animals.  In 
general,  toxicity  to  species  will  increase  with  increasing  molecular  weight  However, 
the  higher-ring-numbered  PAHs  have  low  acute  toxicity,  apparently  due  to  their  low 
solubilities.  In  most  cases,  crustaceans  are  the  most  sensitive  species,  polychaete 
worms  are  intermediate  in  sensitivity,  and  fish  are  the  most  resistant.  Acute  toxicity 
levels  in  water  are  several  orders  of  magnitude  higher  than  levels  found  in  even  the 
most  polluted  marine  and  fresfawaters.  Sediment  levels  occasionally  approach 
concentrations  similar  to  the  acutely  toxic  level;  however,  being  bound  to  the 
sediment  renders  PAHs  considerably  less  toxic. 

Biodegradation  is  thought  to  be  the  primary  fate  of  PAHs  in  the  environment 
[Sims  and  Overcash,  1983].  Some  PAH  conqwunds  (particularly  the  higher 
molecular  weight  compounds)  have  been  noted  to  be  highly  toxic,  carcinogenic. 
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mutagenic,  and/or  teratogenic  to  many  species.  PAHs  have  demonstrated  toxicity 
via  the  oral  and  dermal  routes,  indicating  that  they  are  capable  of  passage  across 
epithelial  membranes.  Additionally,  research  indicates  that  they  are  easily  absorbed 
through  the  lungs.  They  tend  to  concentrate  initially  in  the  liver  and  kidneys  until 
they  are  excreted.  They  eventually  move  to  organs  containing  or  surrounded  by  fat 
(e.g.,  manunary  glands,  adrenals). 

Several  of  the  PAHs  have  been  shown  to  cause  cancer  in  laboratory  animals 
including,  benzo(a)anthracene,  ben2o(o)pyrene,  benzo(b)fluoranthene,  benzo(k) 
fluoranthene,  chrysene,  dibenzo(a,h)anthracene,  and  indeno(l,2,3-cd)pyrene.  These 
compounds  are  considered  probable  human  carcinogens  (EFA  Group  B2)  [EPA, 
1990]. 

TETRACHLOROETHYLENE 

Tetrachloroethylene  is  not  known  to  occur  in  nature.  Artificial  sources  of 
teterachloroethylene  include  vapors  from  dry  cleaning  and  metal  cleaning,  and 
wastewater  from  metal  finishing,  laundries,  chemical  manufacturing,  plastic 
manufacturing,  aluminum  forming,  and  municipal  treatment  plants  [Howard,  1990]. 

Tetrachloroethylene  will  volatilize  rapidly  if  released  to  soils  due  to  its  high 
vapor  pressure  and  low  adsorption  to  soils.  Biodegradation  may  be  an  important 
removal  process  in  anaerobic  soils,  and  may  occur  slowly  in  surface  soils  and 
groundwater.  Tetrachloroethylene  will  leach  rapidly  into  groundwater  through 
sandy  soils.  Evaporation  is  the  primary  removal  process  in  surface  water  systems 
with  half-lives  ranging  from  3  hours  to  14  days.  Tetrachloroethylene  exists  in  the 
vapor  phase  if  released  to  the  atmosphere.  Photooxidation  is  the  primary 
atmospheric  removal  process,  with  half-lives  ranging  from  one  hour  to  2  months 
[Howard,  1990]. 

Tetrachloroethylene  is  ranked  as  a  probable  human  carcinogen  (Group  B2)  by 
EPA  based  on  the  observation  of  leukemia  (inhalation  exposure)  and  liver  tumors 
(oral  exposure)  in  studies  on  mice  [EPA,  1990].  Exposure  to  tetrachloroethylene 
can  also  result  in  damage  to  the  kidneys,  liver,  central  nervous  system  and  upper 
respiratory  tract  [Sittig,  1985]. 
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TOLUENE 


Toluene  is  a  monocyclic,  aromatic,  colorless  liquid.  It  is  used  in  manufacturing 
benzoic  add,  benzaldehyde,  explosives,  dyes,  and  many  other  organic  compounds. 
Toluene  functions  as  a  solvent  in  products  such  as  wood  furniture  cleaners. 

From  the  available  data,  it  appears  that  volatilization  is  the  major  route  of 
removal  from  aquatic  environments.  Once  volatilized,  atmospheric 
photodestruction  of  toluene  probably  subordinates  all  other  fates.  Toluene  will  be 
adsorbed  by  sediments  and  suspended  solids,  but  the  degree  to  which  this 
adsorption  will  interfere  with  volatilization  is  unknown.  Toluene  does  not 
bioaccumulate  in  the  environment  [Arthur  D.  Little,  1987]. 

No  data  are  available  concerning  the  chronic  toxidty  of  toluene  to  freshwater 
organisms.  Little  information  is  available  on  the  toxidty  of  toluene  to  terrestrial 
spedes.  Information  on  avian  toxidty  is  not  available.  No  information  is  available 
on  the  toxidty  of  toluene  to  plants. 

Toluene  is  absorbed  in  humans  following  all  routes  of  exposure  [EPA,  1985c]. 
In  humans,  the  primary  acute  effects  of  toluene  vapors  are  central  nervous  system 
depression  and  narcosis.  Also  seen  at  low  levels  of  exposure  are  irritation  of  the 
skin  and  eyes,  and  impairment  of  coordination  and  reaction  time  when  inhaled.  In 
humans,  chronic  exposure  to  toluene  vapors  has  been  assodated  with  central  and 
peripheral  nervous  system  effects,  hepatomegaly,  and  hepatic  and  renal  function 
changes.  Effects  on  the  liver  and  central  nervous  system  have  also  been  observed  in 
animals  following  oral  exposure  [EPA,  1987a]. 

TRICHLOROETHYLENE  (TCE) 

TCE  is  a  halogenated  organic  compound  very  commonly  used  in  industry, 
primarily  as  a  solvent  Industries  that  use  TCE  include  dry  cleaning,  fumigation, 
paint  dilution,  aerospace  operations,  and  textile  processing. 

TCE  is  relatively  mobile  in  the  soil/groundwater  system,  particularly  where  soils 
have  a  low  organic  content  It  is  moderately  soluble  in  water,  but  can  be  sorbed  on 
soils  with  suffidently  high  organic  content.  Transport  mechanisms  include 
volatilization  in  near  surface  soils  and  migration  in  grotmdwater.  Most  TCE  applied 
to  surface  soils  will  volatilize.  The  persistence  of  TCE  in  soil/groundwater  systems 
is  not  known,  but  in  most  cases  it  is  believed  that  TCE  will  persist  for  at  least 
months  to  years.  TCE  can  be  biodegraded  into  cis-l,2-DCE,  trans-l,2-DCE,  1,1- 
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DCE,  and  vinyl  chloride.  TCE  may  bioaccumulate  in  organisms,  but  it  does  not 
appear  to  biomagnify  in  the  food  chain  [Arthur  D.  Little,  1987]. 

TCE  has  been  classified  as  a  probable  human  carcinogen  (EPA  Group  B2). 
Chronic  exposure  to  TCE  may  affect  the  central  nervous  system  and  cause  minor 
liver  function  impairments.  Short-term  high-level  concentrations  of  TCE  may  cause 
depression  of  the  central  nervous  system,  kidney,  liver  and  cardiovascular  damage, 
and  death  due  to  ventricular  fibrillation.  Short-term,  low-level  exposure  may  cause 
irritation  of  the  eyes,  nose,  throat,  and  skin  [Sittig,  1985]. 

Limited  data  on  the  toxicity  of  trichloroethylene  to  aquatic  organisms  was 
available.  Trichloroethylene  has  a  demonstrated  toxicity  to  freshwater  aquatic  life 
at  a  concentration  as  low  as  45  mg/L.  Acute  toxicity  could  occur  at  lower 
concentrations  with  more  sensitive  species  [Arthur  D.  Little,  1987]. 

No  information  on  the  toxicity  of  trichloroethylene  to  domestic  animals  or 
terrestrial  wildlife  was  available  in  the  literature  reviewed. 

XYLENES 

Xylenes  are  mixtures  of  the  ortho,  meta,  and  para  isomers.  The  meta  form  is 
usually  the  principal  component.  Xylenes  may  also  contain  6  to  10  percent 
impurities  such  as  benzene,  ethylbenzene,  trimethylbenzene,  toluene,  phenol, 
thiophene,  pyridene,  and  nonaromatic  hydrocarbons.  Xylenes  are  widely  used  as 
fuel  components  and  as  solvents  for  inks,  rubbers,  gums,  resins,  adhesives,  lacquers, 
paints,  and  insecticides.  Xylenes  are  commonly  used  in  the  chemical  industry  as 
intermediates.  Specifically,  ortho-xylene  is  used  in  the  manufacture  of  phthalic 
anhydride,  which  is  a  basic  building  block  for  plasticizers.  Meta-xylene  is  an 
intermediate  in  the  preparation  of  isophthalic  acid,  which  is  the  base  of  unsaturaied 
polyester  resins.  Commercially,  para-xylene  is  the  most  important  isomer.  It  is 
converted  to  terephthalic  acid  or  dimethylterephthalate  and  used  to  make  fibers, 
films,  and  resins. 

The  primary  pathway  of  concern  for  soil/water  systems  is  the  migration  of 
xylenes  into  groundwater  used  for  drinking  water  supplies.  Inhalation  resulting  from 
volatilization  from  surface  soils  may  also  be  important.  Xylenes  are  relatively 
mobile  in  soil/water  systems,  especially  in  aqueous  phase.  Volatilization  through 
air-filled  pores  is  also  possible.  They  are  resistant  to  hydrolysis  but  are  probably 
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biodegradable.  Xylenes  could  persist  for  months  to  years  (or  longer)  in  the 
environment  [Arthur  D.  Little,  1987}. 

The  three  j^lene  isomers  have  .similar  toxicological  properties  and  are  discussed 
together.  Approximately  60  percent  of  an  inhaled  dose  is  absorbed,  and  absorption 
of  orally-administered  xylene  is  nearly  conq>lete.  Dermal  absorption  is  reported  to 
be  minor  following  exposure  to  i^lene  vapor,  but  may  be  significant  following 
contact  with  the  liquid  [EPA,  198Sd].  liquid  i^lene  and  high  vapor  concentrations 
are  irritating  to  the  eyes  and  the  vtqwr  may  cause  transient,  reversible  damage  to 
the  cornea  [Sax  and  Lewis,  1989].  Aspiration  of  liquid  into  the  lungs  may  cause 
chemical  pneumonitis,  pulmonary  edema,  and  hemorrhage  [Arthur  D.  little,  1987]. 
The  effects  of  chronic  erqwsure  resemble  those  firom  acute  exposure,  but  are  more 
severe. 

In  humans,  acute  inhalation  exposure  to  relatively  high  concentrations  of 
xylenes  adversely  affects  the  central  nervous  ^tem  and  lungs,  and  can  irritate 
mucous  membranes  [EPA,  1987b].  Symptoms  include  dizziness,  drowsiness,  nausea, 
vomiting,  abdominal  pain,  loss  of  appetite,  pulmonary  edema,  and  unconsciousness, 
as  well  as  reversible  effects  on  the  liver  and  kidneys  [Arthur  D.  Little,  1987]. 

ZINC 

Zinc  is  a  common  trace  metal  generally  associated  with  base  metal  and  precious 
metal  deposits.  Zinc  is  used  commercially  in  the  manufacture  of  batteries,  for 
galvanizing,  and  as  an  alloying  agent.  Zinc  is  an  essential  trace  nutrient.  Zinc 
compounds  are  commonly  used  in  such  products  such  as  antidandruff  shampoos  and 
astringents. 

Zinc  is  more  mobile  than  most  heavy  metals  in  natural  surface  water  systems, 
but  is  only  moderately  mobile  in  natural  soil/water  systems.  In  soil/groundwater 
systems,  zinc  can  be  sorbed  onto  hydrous  iron  and  manganese  oxides,  clay  minerals, 
and  organic  material  which  reduces  its  mobility.  Eh  and  pH  appear  to  be  important 
factors  in  transportation  fate.  Zinc’s  solubility  decreases  in  reducing  environments. 
Volatilization  of  zinc  is  not  an  important  process  in  the  transportation  fate  of  zinc 
[Versar,  1979]. 

Zinc  bioaccumulates  and  is  moderately  toxic  to  aquatic  life  and  vegetation. 
Zinc  is  an  essential  element  for  plants  and  animals.  The  toxicity  of  zinc  is  strongly 
influenced  by  water  hardness,  pH,  temperature,  and  dissolved  oxygen.  Zinc  toxicity 
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increases  with  an  increase  in  temperature,  a  reduction  in  dissolved  oxygen,  an 
increase  in  pH,  and  in  soft  water  [EPA,  1986a]. 

The  toxicity  of  zinc  is  considered  to  be  very  low.  There  is  no  known  association 
between  zinc  and  cancer.  Small  amounts  of  zinc  are  necessary  for  normal  human 
growth  and  development.  Ingestion  of  zinc  salts  can  cause  fevers,  nausea,  vomiting, 
stomach  cramps,  and  diarrhea  [EPA,  1984c].  Exposure  to  zinc  chloride  fumes  can 
cause  damage  to  the  respiratory  tract  and  nasal  tract  [Sax  and  Lewis,  1989]. 
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INTRODUCTION 

This  appendix  includes  a  summary  of  analytical  results  for  the  first  stage  of  the 
SI  and  RI  at  Volk  Field.  Work  performed  by  ES  in  1987  and  1988  was  done 
according  to  the  1987  Work  Plan  [ES,  1987].  Analytical  results  are  summarized 
here  for  convenience.  A  more  detailed  discussion  of  these  results  can  be  found  in 
both  the  SI  [ES,  1989b]  and  the  RI  [ES,  1990b].  It  should  be  noted  that  all 
groundwater  and  surface  water  data  fi’om  1987/1988  activities  represent  unfiltered 
data.  Also,  no  data  were  collected  from  Sites  S  and  8  as  part  of  the  1987/1988  field 
activities.  Further  discussion  of  the  analytical  results  and  maps  showing  the 
locations  of  the  wells,  surface  water  stations,  and  soil  borings  are  presented  in 
Volume  I  of  this  RI. 

Soil  samples  were  collected  from  15  soil  boring  locations  around  the  fire 
training  pit  at  Site  1.  Four  grotmdwater  monitoring  wells  were  installed  and 
sampled  at  Site  1  during  the  1987  RI.  Field  activities  at  Site  2  in  1987  also  included 
the  installation  and  sampling  of  four  monitoring  wells.  In  addition,  surface  water 
samples  were  collected  at  two  sites  along  the  drainageway  southeast  of  the  landfill. 
Only  one  monitoring  well  was  installed  and  sampled  at  Site  3/6  as  part  of  the  1987 
SI.  Two  soil  samples  were  collected  from  the  monitoring  well  boring.  Eight  soil 
borings  were  angered  at  Site  4  during  the  1987  SI.  No  groundwater  samples  were 
collected  at  this  site.  Field  activities  at  Site  7  in  1987  included  the  installation  and 
sampling  of  three  monitoring  wells.  Monitoring  wells  MW-1  through  MW-3  were 
installed  and  sampled  at  Site  9  in  1987  as  part  of  the  SI.  Finally,  the  1987  SI  at  Site 
10  included  the  installation  and  sampling  of  four  monitoring  wells. 
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DL  Detection  Limit 

S  ■  Reported  vaiiM?  was  determined  by  the  method  of  Stendard  Additions 
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SITE  4.  TKMiSraMEN  ftltfOSM.  SITE 
•JNIMtT  Of  CHEMICAL  AMALTSEE  RNI  SOIL  SAMMLES 

DATE 

Kt'S 

SAMPLE  lOEHTIPIEK 

SAMPLED 

(uo/Ka) 

VF4-ai-SS1*0 

12/10/87 

HD 

VF4-I1-SS2-S.S 

12/10/87 

NO 

VF4-I2-SS1-0 

01/19/88 

HO 

VF4-U-$S2-3.S 

01/19/88 

NO 

VF4-I3-SS1-0 

01/19/88 

HO 

VF4-U-SS2-S.5 

01/19/88 

NO 

VF4-E4-SS1-0 

12/10/87 

NO 

VF4*S4-SS2<3.5 

12/10/87 

NO 

VF4<tS-SS1-0 

01/20/88 

NO 

VF4-SS-SS2-3.5 

01/20/88 

NO 

VF4-M>SS1-0 

12/11/87 

NO 

VF4<l6-SS2-3.5 

12/11/87 

NO 

VF4-E10-SS2-3.S 

12/11/87 

NO 

(dupUeato  of  M*SS2) 

VF4-«7-Sf1-0 

12/11/87 

HD 

VF4-t9-SS1-0 

12/11/87 

NO 

(dupLIeata  of  ir-ni) 

VF4-I7-SS2-3.5 

12/11/87 

NO 

VF4-H-tS1-0 

01/19/88 

NO 

VF4-U-SS2-3.S 

01/19/88 

NO 

tn  •  Not  Dotactod 
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